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ANATOMY OF CORTEX AND SECONDARY PHLOEM OF ROSACEAE. 

8. ROSOIDEAE: DRYADEAE—GEEAE GROUP 

„1. H.JIOTOBA, A.K.THMOHHH. AHATOMHH nEPBHHIlOH H BTOPHHHOH KOPbl ROSACEAE. 

8. ROSOIDEAE : DRYADEAE GEEAE 

The cortex and phloem anatomy in species of Acomaslylis, Culuria, Dryus, Erytlirocoma, Geum, 
Novosieversia, Orthurus, Parageum, Purshia, Sieversia, and Waldsteinia does not fully confirm any available 
version of group taxonomy. 4 groups of equal ranks could be assembled on the base of phloem design: 
Purshia- group (Purshia), Diyas-gvoup ( Dryas ), leptorhizomatous herb-group (Sieversia), pachyrhizomatous 
herb-group (others); the latter may be subdivided into Waldsteinia- (Waldsteinia) and Geuw-subgroups. 
Acomaslylis. Erytlirocoma, and Novosieversia might be rearranged as being constituents of one genus. Coluria 
and Orthurus might also be considered constituents of one genus closely related to the genus containing 
Acomaslylis, Erythrocoma, and Novosieversia. None of them can be combined with Geum. The phloem design 
gives no reason to include Sieversia into Geum. Indeed, Sieversia is much more similar to shrubby representatives 
of the group in its «arborescent» pattern of the phloem. 

Key words: cortex, phloem, Rosaceae, Dryadeae, Geeae, taxonomy. 

The Dryadeae — Geeae group has disputably been treated by taxonomists. Juel (1918, 
quoted by Kalkman, 1988) erected separate subfamily for its members but others usually 
nest all of them among Rosoideae subfamily as constituents of one or a few tribes. The 
group, as circumscribed by Takhtajan (1987), represents the largest tribe Dryadeae 
including genera Fallugia, Cowania, Novosieversia, Sieversia, Geum, Orthurus, Dryas, 
Taihangia, Coluria, Acomastylis, Waldsteinia, Purshia, and Chamaebatia. Kalkman 
(1988) considers the tribe to consist of the same genera except Sieversia and Novosieversia 
which he includes inro Geum. Besides, he believes that the tribe could be heterogeneous 
and a subdivision of it may be possible. Indeed, W. O, Focke (1894) already placed genera 
Waldsteinia, Coluria, Geum, Fallugia, Cowania, and Dryas into tribe Potentilleae (as 
members of a separate subtribe Dryadineae) and nested genera Purshia and Chamaebatia 
among members of tribe Cercocarpeae. Hegi-team (1995) arranges tribes (a) Geeae of 
both Waldsteinia- group ( Coluria, Waldsteinia) and Geum- group ( Taihangia, Geum with 
a set of segregates) and (b) Dryadeae of Fallugia, Cowania, Dryas. Takhtajan (1997), in 
his most elaborated latest version of Rosaceae taxonomy, assembles the taxa under 
consideration into 3 tribes: Dryadeae (Dryas, Fallugia ), Pttrshieae ( Chamaebatia, 
Cowania, Purshia), and Geeae (Geum with a number of segregates, Orthurus, Taihangia, 
Novosieversia, Waldsteinia, Coluria). Then, any additional character would be approvable 
to settle the controversies over taxonomy of the above-mentioned genera. 

The article reports data for cortex and phloem anatomy in stems and rhizomes of some 
representatives of the group to test its taxonomic bearing. We pragmatically follow 
Takhtajan’s (1987) version of the group constitution here but treat Parageum and 
Erythrocoma as separate genera, because the more operational unit are availabe, the more 
effective are they in processing obtained data. Of those, species of Acomastylis, Coluria, 
Dryas, Erythrocoma, Geum, Novosieversia, Orthurus, Parageum, Purshia, Sieversia, and 
Waldsteinia were at our disposal. 
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Materials and methods 


Whole plants of Geum aleppicum Jacq., G. rivale L., G. urbanum L., Dryas octope- 
tala L., Novosieversia glacialis (Adam). F. Bolle, and Waldsteinia ternata (Steph.) Fritsch 
were collected in their natural habitats: at Biological Station of Lomonosov Moscow State 
University (MSU) ca. 45 km west of Moscow ( Geum spp.), at Medusa Station, Vrangel 
Island ( Novosieversia glacialis, Waldsteinia ternata), in the vicinity of Kirovsk town, 
Murmansk Region ( Dryas octopetala). All samples were fixed with 70% (v/v) ethanol. 

We also used voucher specimens from the Herbarium of MSU (MW) for investigating. 
These were: Acomastylis rossii (R. Br.) Greene («MaraaancKaa o6ji., OMcyKHancxHii p-n. 
AnbnHiicKHe kobphkh noa CKJiOHaMH y pyubst b yme/ibe noa 3an. ckjiohom BbicoTbi 826.1 
iia np. Sep. p. JleB. MoHnce nanpOTHB c. Mpna. 29 VII 1980. B. KyBaeB, fl. JIanmi»), 
Coluria geoides (Pall.) Ledeb. («U. TyBa, 30 km CCB ropoaa Kbi3buia, 3an. ckjioh ropw 
6 jih 3 ycTbst HepOn, npHTOKa Tancw. 1/VII—46. A. IIIpeTep»; «Nc 2390 TyBHHCKaa ACCP, 
Yjtyr-XeMCKHH p-n, Yiokckhh xp., aoji. p. Opro-XeM, npaB. npHTOK p. Easm-Koji, 
Bbic. 1150 m, mii. ckjioh. Pa3HOTpaBito-ocoKOBaa 3aKycTapeHnaa cTeitb. 30.7.1976 r. 
M. JIoMOitocoBa, A. KpaciiHKOB»), Erythrocoma triflora (Pursh) Greene («South-facing, 
dry 30—50 degree slope adjacent to Copper Mountain exit from Hwy. 1—70. Mixed 
coniferous and aspen forest. 2.900 msm. 24 June 1991. I. Krasnoborov, I. Koropachinsky, 
V. Khanminchum. N V.712»), Orthurus heterocarpus (Boiss.) Juz. («K)ro-3an. OTpora 
UxcyiirapcKoro AjiaTay. Tophi HyjiaK. Ym. ryjiaK-UxcHrae. IIo cKajiHCTbiM CKJioHaM cpejw 
KycTapiiHKOB. 6 VI 1956. B. Tojiockob»), O. kokanicus (Regel et Schmalh.) Juz. («Taa- 
xtHKCKaa CCP, Bap3o6cKHH p-H, ropiio-OoTaHHHecKaa cTanuHst „Ymejibe Konaapa”. IIo 
nonorHM MejiK03eMHCTbiM ynacTKaM b BepxoBbstx p. Koiutapbi. 5 VI 1965. K. K.HcejieBa»), 
Parageum calthifolium (Menz.) Nakai et Hara («KypHJibcKHe o-Ba, o. HTypyn, OKp. 
ByjiKaiia BapaitCKOro, 26 VII 1982. B. EapKajiOB»), Sieversia pentapetala (L.) Greene 
(«KypHJibCKne o-Ba, o. HTypyn, OKp. ByjiKaHa BapaitCKOro. 26 VII 1982. B. EapKajioB»), 
and S. pusilla (Gaertn.) Hult. («XaSapoBCKHH Kpaii, AsHO-MaiicKHii p-n. Xp. ^xcyraxcyp 
(130 km ioro-BOCT. c. HejtbKan) unpK Ha 3an. cicnoiie coiikh 1742. 18 VII 1978. C. Xap- 
KeBHM, T. Eyn»). Purshia glandulosa Curran and P. tridentata (Pursh) DC. were sampled 
from voucher specimens housed at Herbarium of Main Botanical Garden, Russian 
Academy of Sciences (MHA) («CIIJA ior lut. KajiHtjiopuHM, ropbi Can-EepiiapaHHO, 
~10km k 3an. ot r. Running Spring, 4500 tjx naa yp. m. Pinus coulteri, P. attenuata, 
Pseudotsuga menziesii, Quercus kelloggii, Arctostaphylos drupacea, Rhamnus ilicifolia, 
Eriogonum fasciculatum, Ceanothus greigii. JI. IlnoTHHKOBa, B. Tojiobkhh. 15 XI 84» and 
«CIIJA, LUTaT OperoH, OKp. r. BaHaa, BOCTOHiibie ckjiohm KacKaaHoro xpeOTa no aopore 
na KopBajuiHC. PeaKHii nee h3 MOxoKeBejibHHKa boctohhoio. 22 IX 1979. H. KpacnoOo- 
poB, H. BaiiTyjiHii, B. HeKpacoB», respectively). All the dried samples were softened with 
ethanol—water—glycerol (1:1:1) medium at 37 °C for 15 days before treatment. Both 
fixed and softened samples were similarly processed. 

Transverse, tangential, and radial sections were made with hand razor, treated with 
phloroglucinol-hydrochloric acid or 5 % alcoholic iodine and embedded in glycerol for 
light microscopy. All the measurements were taken directly from the slides with a 
calibrated ocular micrometer. Line drawings were done with camera lucida. 


Results 

Acomastylis rossii 

Rosette herb with 0.8—1 cm thick ascending woody rhizome densely enveloped by 
leaf bases and bracteate flower stocks. 

Rhizome. Perennial rhizome was only available for our investigation. Highly 
disturbed cortex is fragmentarily preserved on the rhizome (fig. 1, A). When alive, it must 
have consisted of homogeneous parenchyma throughout. The epidermis of the rhizome 
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is likely to be glabrous and consists of cells with slightly thickened external walls covered 
by thin cuticle. Thin periderm protects the rhizome (fig. 1, A). Its outer phellem of dead, 
brown, tangentially flattened cells contrasts with the inner one of living colourless 
transparent cells; the phelloderm is 1- to 2-layered, starch-bearing. Six- to seven-layred 
parenchyma underlies the periderm (fig. 1, A). It seems to store starch, though slight trace 
of starch was only visible in sections of the investigated rhizome due, perhaps, to too 
early growing season when the plant was collected. 

The stele is typically eustelic with large collateral bundles separated by 0.27—1.14 mm 
wide multiseriate primary rays (fig. 1, A). Whole phloem is soft, 0.57—0.70 mm radially 
thick. Its outermost 0.10—0.14 mm zone, where «cap» of protophloem fibres would have 
developed (fig. 1, A), is occupied by parenchyma of very thick-walled, highly dilated cells 
(fig. 1,B). Distinctive radial files of elements are typical of the inner zone of phloem 
(fig. 1,B) which is differentiated into the innermost conducting phloem and outer 
nonconducting one, the boundary between the both is very obscure though. Very many 
sieve tubes disfigure and phloem parenchyma cells thicken their tangential walls in 
nonconducting phloem (fig. 1,C). 

The sieve tubes are usually clustered in radial files. The sieve tube members are 
10—13 x 105—112 mm and associate each with 1(2) companion cell(s) (fig. 1,D). All 
the sieve plates are simple, transverse to oblique (fig. 1, D, E). The axial parenchyma is 
homogeneous; it seems to store starch by the end of growing season. 

Lengths of the axial parenchyma cells do vary between different cell files (fig. 1, E) 
but we have not revealed true secondary rays in the phloem of Acomastylis rossii. 

Coluria geoides 

Perennial herb with erect leafy aerial shoots and erect or ascending 0.4—0.8 cm thick 
rhizome crowned by rosette of leaves. 

Rhizome. We had to confined ourselves to anatomising perennial rhizomes. Those 
are covered by descending leaf bases which bear dense unicellular unlignified long 
trichomes. The cortex is highly obliterated and looks homogeneous. Inner thin periderm 
has homogeneous phellem of colourless tangentially flattened cells with thin walls except 
for the outermost ones whose walls are suberised and brown. Older rhizome shows 
numerous cortical cells containing each 1—5 prismatic or irregular crystal(s) of calcium 
oxalate. Besides, its periderm is stratified: layers of transversely cubic light brown cells 
alternate with 2 to 3 layers of very much flattened colourless ones. Two to five layers 
of parenchyma cells underlying the periderm are abundant in starch. The cells dilate a 
little, thicken their walls, nearly lose starch while some of them possess several calcium 
oxalate crystals of prismatic or irregular shapes in older rhizome. 

Eustelic collateral bundles are separated by homogeneous primary rays which are 0.28 
to 0.60 mm in width and up to 1 mm in height. Soft elements in distinctive radial files 
constitute the phloem 0.43—0.50 mm thick. Clustered sieve tubes consist of 3—4 x44— 
60 mm members associated each with 1 companion cell and interconnected by a simple 
sieve plate. The sieve tubes obliterate in outermost quarter of the phloem which must be 
considered nonconducting zone. Bulky axial parenchyma differentiates into storage and 
crystalliferous cells which have never been seen in mixed axial files. The crystalliferous 
cells contain a number of 4 x 10 mm smaller irregular crystals of calcium oxalate per cell. 


Dryas octopetala 

Creeping evergreen shrub with long-lived contorted skeletal branches. 

Annual stem is pubescent by long unicellular unlignifying trichomes (fig. 2, A). 
Thin cuticle covers the epidermis whose protective cells have thickened external walls. 
Discontinuous angular 2—5-layered collenchyma underlies the epidermis. Inner cortex 
consists of 6—8 layers of parenchymal cells lessening inwards (fig. 2, A), 
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Fig. 2. Stem and phloem anatomy in Dryas octopetala. 


A — a diagram of the annual stem, transverse section: B — scheme of the 30-e yeard-old branch, transverse section; C — 
nonconducting phloem, transverse section; D — nonconducting phloem, radial section, co — collenchyma, cp — cortical 
parenchyma, cpd — cyclic periderm, eph — conducting phloem; ep — epidermis, nph — nonconducting phloem: pf — clustered 
protophloem fibres, pg — phellogen; r — ray, rh — rhytidome; sf — secondary phloem fibres, tr — triehome. Other signs are 
explained in fig. 1. Bar: A, B — 0.01 mm; C, D — 0.03 mm. 


Activity of the cambium soon transforms original eustele into juxtaposed rings 
of phloem and xylem. Large-clustered protophloem fibres develop on the outer border 
of the stele (fig. 2, C). They have lignified, thickened, often stratified walls. The first 
phellogen usually develops just on the inside of the clusters (fig. 2, C) but occasional¬ 
ly outside them. It produces 4- to 5-layered phellem of uniform, somewhat tangenti¬ 
ally flattened cells. The phloem indistinctively differentiates into outer nonconducting 
zone and inner conducting one (fig. 2, C) which ranges 12—17 mm in radial thickness. 
The conducting phloem consists of soft elements; mostly clustered, and few solitary 
secondary fibres of the nonconducting phloem neighbour the first periderm (fig. 2, C). 
Circular second periderm forms inside the ring of these clusters in the first growing 
season. Besides, separate periderms encircle many clusters of the secondary phloem 
(fig. 2, C). Development of the second periderm results in the formation of the ring 
rhytidome. It protects the stem for some years though it gradually cleaves as the stem 
thickens. 

Perennial stem contrasts both with the annual one and with juvenile branches in 
bearing scaly rhytidome (fig. 2, B) whose outer scales decay soon after the inner ones 
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have formed. Sieve tube members range 7—10x150—170 mm and have variably 
positioned simple sieve plates (fig. 2, D). Whole axial parenchyma is a storage tissue. 
Clustered fibres develop in the outer nonconducting phloem. 

The rays are either homogeneous (fig. 2, D) or heterogeneous with radially elongated 
wedge cells. The uniseriate rays 3—7 cells high outnumbers the bi- and 3-seriate ones 
ranging up to 50 cells in height. 


Erythrocoma triflora 

Rosette herb with ca. 1 cm thick ascending rhizome and leafy aerial shoots. 

Rhizome. Only perennial rhizome was available for our investigation. Highly 
disturbed cortex is fragmentarily preserved on the rhizome. The fragments show dense 
pubescence of fairly long, thick-walled, unlignified, one-celled trichomes. When alive, 
the cortex must have consisted of homogeneous parenchyma throughout but solitary cells 
containing a spherical druse of calcium oxalate per cell are scattered in the parenchy¬ 
ma. Thin periderm protects the rhizome; the phellem is constituted by uniform colour¬ 
less tangentially flattened cells most of which seem to be alive. Parenchyma of tangentially 
expanded cells with unevenly thickened walls adjoin the periderm from the inside. 

Large collateral bundles separated by 0.70—1.00x~ 1.80 mm multiseriate primary 
rays constitute the vasculature of the eustelic rhizome. No hard phloem develops in the 
rhizome.The soft phloem is about 0.10 mm thick and characterised by distinctive radial 
files of its tangentially flattened elements. The inner phloem could only be conducting 
but conducting and nonconducting zones of the phloem cannot be distinguished with 
confidence. The sieve tube members are 8—11 x70—75 mm, associated each with 1 
companion cell; the sieve plates are simple, mostly transverse. The axial parenchyma is 
homogeneous, starch-bearing. 

The secondary rays are certainly absent in the species’ rhizome. 


Geum species 

Rosette herb with ~1 cm thick erect or ascending woody rhizome and upright aerial 
leafy shoots. 

Shoot is pubescent or setose (G. aleppicum) of long, subulate, thick-walled trichomes 
(fig. 3, A) (with lignified basal part in G. urbanum)-, brown unicellular glands raised upon 
uniseriate 4- to 5-celled stalks are scattered throughout the stems in G. rivale. Ordinary 
epidermis is covered by smooth thin cuticle. Subepidermal collenchyma (fig. 3, A, B) is 
angular 1-layered in G. rivale, angular 2—3-(at stem faces) to angular lacunose 5—7-lay¬ 
ered (in ribs) in G. urbanum, angular 2—3-(at faces) to angular lamellar 6—8-layered (in 
ribs) in G. aleppicim. One to two (G. aleppicum, G. urbanum) or two three (G. rivale) 
layers of parenchymal cells bulk the inner cortex. Its innermost layer is a starch-bearing 
endodermis (fig. 3, A, B). Number and thickness of cell layers in collenchyma and cortical 
parenchyma both increase downward the shoot (compare fig. 3, A, B). 

Continuous pericycle 0.09—0.10 to 0.13—0.15 mm thick, the thickest in G. urbanum, 
the thinnest in G. aleppicum, occupies the outer stele. Outer pericycle consists of fibres 
(fig. 1, A, B) having few sparse simple pits in their thick lignified walls. One to two 
(G. aleppicum, G. rivale) or 3 to 4 (G. urbanum) cell layers of the inner pericycle are 
lignified, thin-walled parenchyma. The pericycle is unchanged or increases up to 10—12 
cell layers thick (0.15—0.16 mm) in G. aleppicum downward the shoot. 

Eustelic collateral bundles are separated by primary rays 3—6-seriate (G. aleppicum), 
5—10-seriate (G. rivale) or even 5—15-seriate (G. urbanum) (fig. 3, A) in the upper part 
of the shoot, more seriate in its base (fig. 3, B). The cambium has already been exhausted 
in studied samples. Only soft phloem is present in the bundles (fig. 3, A, B); the sieve 
tube members range 3—7 mm in diameter and 140—300 mm in length; the sieve plates 
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Fig. 3. Aerial shoot and perennial rhizome anatomy in Geum urbanum (A, B) and G. rivale (C, D). 


A — scheme of upper part of the aerial shoot, transverse section; B — scheme of basal part of the aerial shoot, transverse section: 
C — scheme of the rhizome, transverse section; D — periderm and outer stele, tangential section, ed — endodermis, Ir — lignified 
primary ray, m — medulla; pc — pericycle, ppc — parenchymal pericycle; spe — scarified pericyclc; rp — ray parenchyma. 
Other signs are explained in figs. 1, 2. Bar: A, B — 6.2 mm; C — 0.4 mm; D — 0.05 mm. 








are invariably simple, transverse to slightly oblique; homogeneous axial parenchyma bears 
neither starch nor crystal matters. 

Rhizome. Young rhizome differs from the aerial shoot in glabrous epidermis and 
parenchymal cortex (fig. 3, C) throughout but its innermost layer. The latter is a 
starch-bearing endodermis. Besides, cells containing a druse of calcium oxalate are 
scattered in the cortex. It is the endodermis that generates the first phellogen. The 
phellogen produces 4- to 5-(G. rivale ) and 7—10-layred (others) phellem of uniform 
thin-walled cells and 1-layered phelloderm by the end of the first growing season. 
The periderm increases up to 15—20 cells thick in mature rhizomes; its phellem 
becomes stratified of alternate 3—7-celled colourless layers and I-celled brown ones. 
Whole cortex is doomed to gradually dying and sloughing off after the periderm has 
developed. 

The pericycle (fig. 3, D) is much thinner than its counterpart in the aerial shoot and 
consists of 4 to 5 outer layers of thick-walled unlignified cells and inner layers of 
thin-walled cells which are typically in radial files. No hard phloem develops in the 
rhizome (fig. 3, D). The phloem is radially up to 0.30—0.32 mm wide and characteristic 
of distinctive radial files of its constituents. The sieve tube members are 3—7 x 220— 
800 mm; all the sieve plates are simple, transverse to oblique. The axial parenchyma is 
homogeneous. The multiseriate primary rays only differ from rays of aerial shoot in that 
they never harden. The secondary rays does not develop. 

Novosieversia glacialis 

Rosette herb with ~1 cm thick ascending woody rhizome densely enveloped by leaf 
bases partly merging with the internodes and bracteate flower stocks. 

Pedicels have not been anatomised for being highly specialised the pedicel makes 
its anatomy objectionably comparable with that of typical vegetative bodies of other 
plants. 

Annual rhizome (fig. 4, A) is densely pubescent by long unicellular trichomes 
with thickened unlignified walls. The outer walls of the epidermal cells are slightly 
thickened; the cuticle is thin. Approximately 5 layers of brownish parenchyma cells which 
could be compared to senescent chlorenchyma are situated just beneath the epidermis. 
Quite homogeneous parenchyma is between the zone of brownish cells and the bundles 
of eustele of the rhizome. The phellogen arises deeply in the parenchyma (fig. 4, A). 
Parenchymal cells inside the phellogen store starch contrarily to those outside the 
developing periderm. 

Tangentially wide collateral bundles have only soft phloem 0.17—0.18 mm in radial 
thickness. Its outer constituents have unevenly thickened cell walls and might be members 
of underdeveloped «caps» of protophloem fibres. The sieve tubes are slightly tangential¬ 
ly flattened, ca. 7 x 9 mm in diameter; the axial parenchyma is homogeneous, starch-be¬ 
aring. 

Perennial rhizome. Remnants of highly disturbed cortex are usually visible on 
the surface of the periderm (fig. 4, B). The phellem consists of uniform yellowish cells 
which are slightly flattened tangentially and have thin walls. Four- to six-layered 
starch-storing parenchyma whose innermost layer is hardly distinguishable from the outer 
phloem is to the inside the periderm (fig. 4, B). 

The rhizome retains its eustelic structure with wide collateral bundles separated by 
0.60—0.70 X 1.40—1.75 mm primary rays (fig. 4, B). The latter consist of homogeneous 
starch-storing parenchyma. The phloem is 0.15—0.20 mm thick. Neither hard elements 
nor differentiation into conducting and nonconducting zones occur in the phloem 
(fig. 4, C). The sieve tube members are 4—5 x 50—55 mm; there is 1 companion cell per 
sieve tube member (fig. 4, D). The sieve plates are invariably simple. The homogeneous 
axial parenchyma is starch-storing. 

Radial files of shorter parenchymal cells do develop in the phloem (fig. 4, D) but true 
secondary rays are absent in the sample we have dealt with. 
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Fig. 4. Rhizome and phloem anatomy in Novosieversia glacialis. 

A — young rhizome, transverse section; B — mature rhizome, transverse section; C — phloem, transverse section; D — 
phloem, tangential section, ch — chlorenchyma. Other signs are explained in figs. I—3. Bar: A, B — 0.1 mm: C, D — 

0.01 mm. 


Orthurus heterocarpus, O. kokanicus 

Rosette herb with ascending woody rhizomes 6—10 mm in diameter and leafy aerial 
shoots. 

Rhizome. We had only perennial rhizomes of both species for our scrutiny. The 
rhizome is protected by thin (no more than 14 cell layers) periderm whose phellem consists 
of uniform colourless thin-walled cells and phelloderm is constituted by 1 to 2 layers of 
starch-storing cells. Highly obliterated cortex is retained outside the periderm in both 
species. The endodermis must not have developed outside the periderm as evidenced by 
the remnants of the cortex. There is no endodermis inside the periderm either. 
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10—12-layered storage parenchyma is situated just inside the periderm in O. heterocarpus 
but merely few-layered in O. kokanicus. 

The stele contains a few wide collateral bundles. The phloem 0.55—0.60 mm thick 
(up to 0.80 mm thick in O. heterocarpus ) where of ~0.25 mm is a nonconducting zone 
is composed only of soft elements in distinctive radial files. All elements are tangentially 
flattened. The sieve tube members range 5—6x 140—150 mm in O. heterocarpus and 
5—6 x 11 —13 mm in cross section and 75 to 82 mm in length in O. kokanicus, the sieve 
plates are simple in pairs. Each sieve tube memberis associated with a companion cell. 
The axial parenchyma is fairly homogeneous in the inner conducting phloem and 
differentiated into storage and crystalliferous ones in the outer conducting and in 
nonconducting phloem. Crystalliferous cells contain several irregularly prismatic calcium 
oxalate crystals ~3 x 10 pm and never occur in the same longitudinal files as storage cells. 

The primary rays are up to 1 mm wide and high, obscurely heterogeneous in 

O. heterocarpus, homogeneous in O. kokanicus, the secondary rays do not develop. 

Parageum calthifolium 

Rosette herb with ~1 cm thick ascending woody rhizome and bracteate pedicels. 

Rhizome. We only succeeded in investigating perennial rhizome. Highly disturbed 
cortex is fragmentarily preserved on its surface. The epidermis seems to have been 
glabrous and consisted of cells with slightly thickened external walls covered by thin 
cuticle. When alive, the cortex must have been bulked by homogeneous parenchyma 
throughout. Thin periderm with homogeneous 5- to 6-layered phellem protects the 
rhizome. Multilayered zone of thick-walled starch-bearing parenchymal cells underlies 
the periderm. 

The phloem is located in eustelic collateral bundles. It reaches 0.40—0.50 mm in 
radial wideness and consists only of soft elements. The outer zone of obliterated elements 
is ca. 0.14 mm wide. Distinctive radial files of phloem constituents are typical of the 
inner zone in which we have failed to recognise conducting and nonconducting subzones. 
The sieve tube members are clearly flattened in tangential plane, about 15x21 mm in 
diameter and 90 x 105 mm in length. Each member is associated with a companion cell. 
Transverse to very oblique sieve plates are invariably simple. 

Secondary rays are absent in the plant we have treated. Homogeneous multiseriate 
primary rays are 0.20—1.30 mm wide and up to 3.70 mm high. 

Purshia glandulosa, P. tridentata 

Deciduous shrubs with erect long-lived skeletal brunches. 

Annual shoot is tomentose in P. tridentata (fig. 5, A) and pubescent in P. glan¬ 
dulosa. The irregularly winding, unicellular hairs have very thick stratified unlignified 
walls in former species. Shorter subulate unicellular trichomes with thick stratified 
unlignified cell walls are typical of the latter. Besides, multicellular glands raised on 
robust muliseriate multicellular stocks are scattered among the trichomes in P. glandulosa. 
Narrow protective cells of the epidermis possess thickened outer walls covered by thin 
cuticle (fig. 5, B, C) in both. 

Either l(2)-layered thin-walled unlignified hypodermis or angular eollenchyma 
neighbours the epidermis in P. tridentata (fig. 5, B). One to two subepidermal layers look 
like lamellar eollenchyma in P. glandulosa (fig. 5, C). Homogeneous parenchyma bulks 
the inner cortex; it contains tiny lacunae and sparse idioblasts bearing a calcium oxalate 
druse per cell. It is this parenchyma that produces the phellogen just on the inside of the 
hypodermis/collenchyma in P. tridentata and more internally in P. glandulosa. Then, the 
periderm adjoins the subepidermal tissue in the former species (fig. 5, B) and separated 
from subepidermal eollenchyma by 2—4 cells of cortical parenchyma in the latter 
(fig. 5, C). Those cells die off and become disfigured after the phellem has developed. 

Clusters of protophloem fibres, small in P. tridentata (fig. 5, A) and larger in 

P. glandulosa, constitute the hard phloem in annual branches. Continuous ring of the soft 


to 




Fig. 5. Stem and phloem anatomy in Purshia glandulosa (C, E) and P. tridentata (A, B, D, F—I). 

^ — scheme of the annual stern, transverse section; B, C — outer cortex and periderm, transverse sections; D, E — schemes of 
•jje perennial branch, transverse section; b' — conducting phloem, radial section; G — nonconducting phloem, transverse section; 
H — conducting phloem, transverse section; l — conducting phloem, tangential section, hr — biseriate ray, c — cuticle, cr — 
-Total. crp — crystal-bearing axial parenchyma, hd - hypodermis, s$p — storage axial parenchyma; ur —uniseriate ray. 
Other signs are explained in figs. 1—4. Bar: A, D, H — 0.1 mm; B, C, F—J — 0.01 mm. 
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phloem is 17—25 mm thick in the former and 30—40 mm thick in the latter. Sieve tube 
members are ca. 3 mm in diameter in P. tridentata and 4—5 mm in P. glandulosa. All 
the observed sieve plates were simple, oblique. Axial phloem parenchyma is homogeneo¬ 
us, starch-storing. The rays are mostly uniseriate (hardly visible in P. tridentata) (fig. 5, A) 
but biseriate ones do rarely occur (they might be primary rays, though the primary and 
the secondary rays can not be distinguished with confidence). 

Perennial branch (fig. 5, D, E) is protected by the periderm which has been 
produced by the first phellogen. The phellem of thin-walled uniform cells clearly shows 
annual rings. The innermost one consists of translucent colourless cells; the outer ones 
are brownish. There are conjunctions of the rings along which the phellem cleaves 
allowing the outer rings to decay with time. As a result, perennial branches bear biennial 
pheliem in P. tridentata and 3- to 4-ennial phellem in P. glandulosa. 

The cortical parenchyma tangentially dilates as the stem thickens; its cells become 
more loosely-packed. 

The boundary between the cortex and phloem is obscure due both to very remote 
protophloem clusters (fig. 5, D, E) and to similarity between cortical parenchyma and its 
phloem counterpart. The phloem is 0.85—0.95 mm thick in P. tridentata and 0.40— 
0.45 mm phloem counterpart. The phloem is 0.85—0.95 mm thick in P. tridentata and 

O. 40—0.45 mm thick in P. glandulosa; the conducting one varies from 0.08—0.10 mm 
thick to 0.14—0.17 mm thick, respectively. Diffuse dilatation is typical of both species 
but it is less regular in P. glandulosa because of more irregular architecture of its phloem 
stereom (fig. 5, E). 

Sieve tube members are 5—7 x 95—105 mm in P. tridentata and 7—8 x 90—100 mm 
in P. glandulosa. Each of them is associated with a file of 2 to 3 companion cells 
(fig. 5, F, I). The sieve plates are invariably simple. Small masses of fully obliterated 
sieve tubes are present in nonconducting phloem where secondary phloem fibres also 
develop (fig. 5, G). The fibres are mostly aggregated into a ring interrupted by rays in 

P. tridentata (fig. 5, D) and into irregularly anastomosing tangential bands in P. glandu¬ 
losa (fig. 5, E) but few solitary fibres also develop in the formes species. The bulk of 
axial phloem parenchyma is starch-storing. Besides, longitudinal files of crystal-bearing 
parenchymal cells are usually separated by the aggregates of secondary phloem fibres. 
The cells contain numerous prisms or small variable druses of calcium oxalate (fig. 5, H). 
Both types of phloem parenchyma cells never intermix in the same longitudinal file. 

The rays are nearly homogeneous (fig. 5, F) and traceable to inner 1/5—2/3 of the 
phloem in both species (fig. 5, D, E). The uniseriate ones (fig. 5, H) vary from (2)4—11 
cells high in P. tridentata to 2—5 cells high in P. glandulosa. The multiseriate rays 
(fig. 5, H, I) are 15x115 mm to 15 x 230 mm in P. tridentata and ca. 15 mm wide and 
80—100 mm high in P. glandulosa. 

Sieversia pentapetala, S. pusilla 

Rosette herbs with ascending woody rhizomes about 3 mm in diameter in S. pentandra 
and 0.8— 1 mm thick in S. pusilla and bracteate pedicels in (both species). 

Perennial rhizomes. We had an opportunity to anatomise only perennial 
rhizomes of both species. The rhizome is protected by periderm (fig. 5, A). However, 
highly disturbed cortex is fragmentarily preserved outside the periderm of investigated 
S. pusilla’s rhizome. The epidermis seems to have been glabrous and consisted of cells 
with thickened external walls covered by thin cuticle. The cortical tissue could have been 
homogeneous parenchyma except for innermost cells of which very many are smaller, 
darker, more tightly packed and might have had thickened but unlignified inner and radial 
walls. They must be considered discontinuous endodermis. 

The phellem looks like homogeneous colourless tissue except for its brown outermost 
cell layer in S. pentapetala but phloroglucinol-hydrochloric acid test reveals its stratifi¬ 
cation in alternate colourless and greenish cell layers. Brown and colourless cell layers 
alternate in thicker phellem whose ca. 10 innermost cell layers abound with starch in 
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Fig. 6. Rhizome and phloem anatomy in Sieversia pentapetala. 

\ — scheme of the mature rhizome, transverse section; B — phloem, transverse section; C — phloem, radial section; D — 
phloem, tangential section, mr — multiseriate ray. Other signs are explained in figs. 1—5. Bar: A — 0.1 mm; B—D — 0.01 mm. 


S. pusilla. Besides, phelloids with thickened unlignified walls are scattered through the 
pheliem in the latter species. Three- to five-layered starch-storing parenchyma adjoins the 
periderm from the inside. 

Rings of the phloem and xylem in juxtaposition constitute the stele of the rhizomes 
(fig. 6, A). There are no hard elements in the phloem. The phloem ring is 0.17—0.20 mm 
thick in S. pentandra and only 0.03—0.04 mm thick in S. pusilla. The sieve tubes members 
(fig. 6, B—D) are 13—16 x 115—120 mm in S. pentandra and 6—10 x 105—115 mm in 
S. pusilla ; each of them associates with a companion cell (fig. 6, C, D). The sieve plates 
are invariably simple in both species. The axial parenchyma is homogeneous, starch-sto¬ 
ring. 

The rays are homogeneous; S. pentapetala has both uniseriate and multiseriate 
rays while S. pusilla seems to possess only uniseriate ones. The uniseriate rays are 
<1)2—5(7) cells high (fig. 6, C, D); the multiseriate rays range from 0.08x0.46 to 
0.13 x 0.75 mm. 
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Waldsteinia ternata 


Rosette herb with ascending rhizome 1 — 1.2 mm in diameter and bracteate pedicels 
stocks. 

The pedicels have been ignored as these highly specialised organs belong to 
reproductive component of the plant body rather than to vegetative one and cause 
comparison between anatomies of both to be fairly contestable. 

Annual rhizome. Glabrous epidermis with thick outer cell walls and thin cuticle 
protects the rhizome (fig. 7, A). One-layered hypodermis (fig. 7, A) consists of starch-sto¬ 
ring brown cells with evenly thickened walls. It is underlaid by 1 layer of parenchymal 
cells that abound with starch. Larger-celled parenchyma with tiny rexigeneous lacunae 
bulks the cortex; few idioblasts containing a druse of calcium oxalate per cell are scattered 
through the parenchyma. The innermost cortical layer (fig. 7, A) bears abundant tannic 
acid and must be compared to the endodermis though its cells lack wall thickenings typical 
of that tissue. 

Storage 4- to 5-layered parenchymal pericycle neighbours the endodermis. It is its 
outermost cell layer that produces the phellogen (fig. 7, C). Distant collateral bundles 
constitute the eustele of the rhizome (fig. 7, A). Phloem 0.10—0.15 mm thick consists of 
soft elements; sieve tubes are 7—10 mm in diameter; sieve plates are simple; axial 
parenchyma is homogeneous, storing starch. Wide primary rays are only present. 

Perennial rhizome retains the cortex which is, however, dead and completely 
disfigured (fig. 7, B). The periderm is few-layered with homogeneous phellem; the 
parenchymal pericycle abounds with starch. 

The xylem ray parenchyma lignifies and simulates thus wooden ring but the stele is 
still really eustelic in perennial rhizome. The phloem of the bundles radially increases up 
to 0.15—0.25 mm. Whole phloem is soft (fig. 7, B). Members of clustered sieve tubes 
(fig. 7, D) are 7—10x 120—130 mm and accompanied each by 1 companion cell 
(fig. 7, E); sieve plates are invariably simple. All the cells of axial parenchyma are 
uniform, storage. 

Primary rays are homogeneous; secondary rays do not develop in the species. 


Discussion 

The site where the first phellogen originates has elsewhere been shown to be significant 
for classifying Rosaceae segregates (Lotova, Timonin, 1998, 1999a, b,c, 2000, 2001). 
Therefore, determination of the site would be crucial to taxonomic treatment of the 
Dryadeae — Geeae group. Sadly enough, it cannot be revealed with confidence in very 
many investigated specimens. 

The first phellogen is evidently produced by the outermost pericycle cells in 
Waldsteinia ternata and by the innermost cortical cells in three Geum species. The cortex 
has been too poorly preserved in rhizome of Sieversia pusilla, but if our interpretation of 
the tissue just outside the periderm as being discontinuous endodermis was correct, then 
the pericyclic origin of the first phellogen would be evidenced. All tissues outside the 
periderm have decayed in investigated rhizome of S. pentapetala. So, pericyclic origin of 
the first phellogen cannot be proved directly here but it is sufficiently evidenced by close 
allience between the two investigated Sieversia species. 

In Dryas octopetala, when arising on the inside of protophloem fibres, the first 
phellogen is undoubtfully produced by the phloem parenchyma. When developing just 
outside the fibres, it is most likely to be formed by the innermost cortex. This assumption 
is contestable though, as there is no sign of the endodermis in the species. Nevertheless, 
since woody stems have usually no pericycle (Razdorsky, 1949) the producer of the 
phellogen should be the innermost cortex. 

The first phellogen appears just to the inside of the 1-layered hypodermis in Pnrshia 
tridentata and more internally in P. glandulosa. The cortex is incredible to consists of 1 
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Fig. 7. Rhizome and phloem anatomy in Waldsteinia lernata. 

A — scheme of the young rhizome, transverse section; B — scheme of the mature rhizome, transverse section; C — developing 
phellogen, transverse section; D — phloem, transverse section; E — phloem, radial section, pm — phellem. Other signs are ex¬ 
plained in figs. 1—6. Bar: A, B — 0.1 mm; C—E — 0.01 mm. 


cell layer. Additionally, species of the same genus would hardly be essentially different 
in the sites covere the first phellogen is generated. Both reasons prompt us to assume that 
the first phellogen develops in the middle cortex in Purshia species. 

All parenchyma between periderm and vascular bundles is surely homogeneous in 
Novosieversia glacialis. We suspect the periderm to mark the boundary between the cortex 
and the stele in the species by analogy with other herbaceous representatives of Rosaceae 
(Lotova, Timonin, 1998, 1999a, b, c, 2000, 2001) but we have failed to establish definitely 
whether it is the innermost cortex or outermost pericycle that generates the first phellogen 
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in plant under consideration. It must also be the case of the periderm development in 
Acomastylis rossii, Coluria geoides, Erythrocoma triflora, Orthurus spp., and Parageum 
calthifolium. 

Anyway, the group is diverse regarding the sites where the first phellogen is produced 
but taxonomic bearing of the character still needs to be were clearly understood. 

Growth habit deeply affects the anatomy of the axial organs which reflects their 
functional specialisation. Stele architecture of branches in shrubs is radically different 
from that of both aerial shoot and rhizomes in herbs: the first is juxtaposed rings of 
phloem and xylem, the second is an eustelic set of collateral bundles (except for 
Sieversia spp.). No herbaceous representative has stereom in its secondary phloem in 
contrast to woody members. Moreover, herbaceous plants lack protophloem fibres in their 
rhizomes, though they are typical of shrubby species. Geum species contrast with both 
shrubs and other herbs in having kind of pericyclic fibres. Histology of the phloem is 
strikingly similar through the group, but only shrubby representatives, Coluria and 
Ortliurus demonstrate crystalliferous axial parenchyma in their phloems. Co-occurrence 
of both crystalliferous parenchyma and secondary phloem stereom in shrubby species 
confirms Holdheide’s (1951) statement that stereom development somehow by-products 
abundant, oxalate anions, poisonous for protoplasm. They are immobilised as crystals in 
the parenchyma cells. What causes the crystalliferous axial parenchyma in Coluria and 
Orthurus species bereft of phloem fibres still needs to be revealed. 

Therefore, the Dryadeae — Geeae group can naturally be re-arranged into woody and 
herbaceous assemblages each of them is worth being further divided. 

Dryas and Purshia, as shrubs, share very many characters of the cortex and phloem. 
The secondary phloem in the former genus even looks like overdeveloped variant of that 
in the latter. Different sites of the first phellogen origin preclude, however, clustering the 
two. 

Herbaceous taxa, in turn, can be subdivided at least into 2 groups. In members of the 
first, the rhizome retains eustelic pattern, characteristic of herbs (Dormer, 1946), when it 
ages. The group can reasonably be called «pachyrhizomatous» on the analogy of 
«pachycaulous» plants since its representatives mostly have thick (0.5—1 cm in diameter), 
slightly fleshy rhizomes due to advanced parenchyma of both medulla and giant primary 
rays though but 1 — 1.2 mm thick rhizome is inherent in sampled Waldsteinia ternata. 
The second group includes plants whose ageing rhizomes develop juxtaposed rings of 
secondary phloem and xylem traversed by rather narrow rays which are typical of trees 
and shrubs (Dormer, 1946). This group has accordingly been called «leptorhizomatous» 
regarding that investigated sieversias’ rhizomes range 0.8—1 mm to ~3 mm in diameter. 
The diameter of the rhizome per se is not a determinant of the groups, however, but 
patterns of the steles. 

The pachyrhizomatous group contains our operational genera Acomastylis, Coluria, 
Geum, Erythrocoma, Novosieversia, Orthurus, Parageum, and Waldsteinia. Undoubtedly 
pericyclic origin of the first phellogen in Waldsteinia confirms Hegi’s (1993) Waldstei- 
n/a-group as opposed to Geum alliances. Notwithstanding, Geum contrasts with its 
putatively close relatives in possessing hard outer pericycle and endodermis that definitely 
produces the first phellogen. Its relatives, on the contrary, have neither the hard pericycle 
nor the borderline between the pericycle and the cortex, thereby, the site where their first 
phellogen appears cannot be established with confidence. Therefore, Acomastylis, Eryth¬ 
rocoma, Novosieversia, and Parageum could be combined, if so, with each other as 
segregates of a genus yet separate from the Geum. Coluria and Orthurus show a close 
affinity to Acomastylis — Parageum assemblage but contrast with them by possessing 
crystal-bearing axial parenchyma. So, the two would be better placed near to but separate 
from the assemblage. Anyway, Geum seems to be rather isolated from its former 
segregates. 

The leptorhizomatous group includes genus Sieversia that shows «arborescent» pattern 
of its secondary phloem. Modern taxonomists usually subordinate Sieversia to Geum as 
a segregate of the latter (Kalkman, 1988; Hegi, 1995; Takhtajan, 1997). This concept has 
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not been corroborated by the present investigation. On the contrary, it is the most striking 
result of our study that if the taxonomy of the group were primarily based on phloem 
structure, Sieversia would be better nested among shrubby Dryas and Purshia instead of 
being placed within Geum affinity. Anyway, we insist that leptorhizomatous group should 
be advanced to the same rank as a rank of Dryas- and Purshia-groups. 
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SUMMARY 

The cortex and phloem anatomy in the species of Acomastylis, Coltiria, Dryas, Erythrocoma, 
Geum , Novosieversia, Orthurus, Parageum, Purshia , Sieversia, and Waldsteinia does not fully 
confirm any available version of group taxonomy. Four groups of equal ranks could be assembled 
on the base of phloem design: Purshia- (Purshia), Dryas- (Dryas), leptorhizomatous herbs- 
<Sieversia) and pachyrhizomatous hcrbs-group (the others). The latter may be divided into 
Waldsteinia-(Waldsteinia) and Gew/n-subgroups. Acomastylis, Erythrocoma, and Novosieversia might 
be rearranged into one genus closely related to Coluria and Orthurus which we considered as one 
genus too. No one of them would be combined with Geum. The phloem design gives no reason to 
include Sieversia into Geum. Sieversia is similar to shrubby representatives of the group because of 
its arborescent phloem pattern. 
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TOM 86 EOTAHMHECKHM OKYPHAJl 2001, Ns 6 


YHK 581.829 


© T. II. KpaBUOBa 

CTPOEHHE nEPHKAPnHfl Y nPEflCTABHTEJIEH TPHEbI 
BOEHMERIEAE ( URTICACEAE ) 

T. 1. KRAVTSOVA. PERICARP STRUCTURE IN THE REPRESENTATIVES 
OF THE TRIBE BOEHMERIEAE ( URTICACEAE) 

y npeacTaBHTejieii Bcex poaoB Tpn6bi Boehmerieae myMciio anaTOMHMecKoe cTpoeHHe ctciikh naoaa, 
cocToamero b 6o.ibiiiHHCTBe poaoB H3 nepHKapmia h aorioaHHTejibHoro noKpoBa, o6pa30BaHHoro OKoaouBeTHH- 
kom. Bbiaeaciio 7 cTpyKTypHbix mnoB nepuKapmis h HCCKoabKO BapHaiiTOB, pa-i'iHMaiouiMxca no ocoSemiocTHM 
3K30- m M£30KapnMa, tjjopMe MHiiepajibHbix OTaoxtenHH, iiajiHMHio KpeMHe3CMa b KJieTomibix o6oao4Kax; 
paccMOTpeiibi BOjMOxcHMc nanpaBjieiiHa sbojiioiihm nepnKapiina. OGcyxetaeicst 3naMeHne Kapnonoro-aHaTOMH- 
4CCKMX npH3HaKOB aaa CHCTeMaTHKH H tjlHJIOrCHHH Tpn6bl. 

Kai04eBbie c.ioBa: Boehmerieae, Urticaceae, nepnKapnnii, aono.iHHTejibiiMH noxpoB naoaa, attaTOMHH, 

3BOJIIOUH5I. 

Tpw6a Boehmerieae BKamaeT 19 poaoB h okojio 250 bhaob (Friis, 1989) b ochobhom 
jipeBecHbix pacTeHHii, He CHaOaceHHbix acrynHMH BoaocKaMH. Ona HMeeT naHTponnHecKoe 
pacnpocTpaHeiiHe, aHtub bhaw poaa Boehmeria 3axoaflT b oOaacTH c yMepeHiibiM KanMa- 
TOM. EojTbUJHHCTBO pOflOB — MOHOTHriHbie HJIH OaHrOTHIIHbie, pacnpOCTpaHeHbl B TpOITH- 
Kax CTaporo, an6o Hoboto CBeTa (npeHMymecTBeiiHo b 10.-B. A3hh h Ha ocTpoBax 
Thxoto oxeaHa), aacTO hmciot orpaHHHeiiHbiii apean. IlpeacTaBHTeaH 6oaee Kpynubix 
poziOB Boehmeria h Pouzolzia BCTpeaaioTca b o6ohx noaymapHax. B Tpw6e Boehmerieae, 
b oTBHHHe ot Tpn6 Urticeae h Elatostemeae, okojtoubcthhk necTHHHbix ubctkob Tpy6aa- 
Tbiii nan peayuHpoBaH, a pyawMeHT 3aBa3H b TbiaHHOHHbix UBerKax HMeeT apyroe cTpoenwe 
(Weddell, 1856—1857, 1869; Friis, 1989). JlpH3HaKOM, oTJiHnaiomHM OeMepneBbie ot 
apyrnx Tpw6 ceMeficTBa, aBaaeTca (no Weddell, 1856—1857) oTcyTCTBne oSBepTKH 
couBeTwa, a ot Forsskaoleae, KpoMe tofo, — CTpoeHHe TbiHHiioHHoro itBeTKa. 

C TpwOoH OeMepweBbix cBa3aHbi mhothc npoOaeMbi CHCTeMaTHKH ceM. Urticaceae. 
I. Friis (1989) He HCKjnonaeT bo3mo>khocth ee o&beanHeHHa c TpwOaMH Parietarieae h 
Forsskaoleae , rjih, no KpainieH Mepe, c nepBoii, TaK KaK Parietarieae, oneBnaHo, He 
HMeiOT ciieunc{)HHecKHx npn3HaKOB. HeacHocTb rpaHnu Meacay 3thmh TpnOaMn oTMeaaaa 
H. A. Tpya3HHCKaa (1986), hto 6btao noaTBepxaeno pe3yabTaTaMH cpaBHHTeabHo-Kapno- 
aomHecKoro H3yaeHHa TpnObi Parietarieae (KpaBUOBa, 1992). Tpn6a OeMepneBbix aBaa- 
eTca reTeporeHHoid no aaHHbiM cpaBUHTeabiion aHaTOMnn apeBecHHbi (Bonsen, ter Welle, 
1984) h ancTa (Bigalke, 1933, hht. no: Bonsen, ter Welle, 1984). X(eaeHne Ha noaTpnObi, 
ocymecTBaeHHoe H. A. Weddell (1854, 1856), no mhchhio Friis (1989), He Bbiaepacaao 
HcnbiTaHHa BpeMeiteM. C. M. Wilmot-Dear (1989) oTMeTHaa, KpoMe toto, hto rpauHLibi Mexay 
poaaMH aacTO aBaaioTca HeaocTaTOHHo hctkhmh, h cncTeMa Tp«6bi 3acayxHBaer peBH3HH. 

B npeabiaymHX paOoTax (KpaBUOBa, 1992, 1997) 6biao noKa3ano Ooabujoe 3HaneHHe 
cpaBHHTeabHoii anaTOMHH naoaa aaa CHCTeMaTHKH apyrnx Tpn6 ceM. Urticaceae. Ueab 
HacToameii paOoTbi coctoht b H3yaeHHH cTpyKTypbi ctchkh naoaa (nepHKapnna h 
aonoaHHTeabnoro noKpoBa) b Tpn6e Boehmerieae h Hcnoab30BaHHH sthx, paHee He 
HccaeaoBaHHbix, npn3HaKOB aaa peuteHHa BonpocoB ee CHCTeMaTHKH. 1 

1 B CTaTbio BKJii04enbi pe3yjibTanj coBMecTHoro c I. Friis h C. M. Wilmot-Dear HccnenoBaHHa Mop^xuioro- 
aHaTOMH4ecKOro CTpoewra iuioaob b pone Pouzolzia a Boehmeria HoBoro CBeTa, cocTaBJisnomne oraejibHbie 
ny6;iHKauHH (Kravtsova et al„ 2000; Kew Bulletin, in press). 
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MaTepnaji h MerojjHKa 


H3yHeiibi npeACTaBHTe.nn bccx ]9 poaoB TpnGbi (81 bhj). MaTepttanoM anst paGoTbi 
noc.nyxn.nn 3pejibie njiojiw, riojiyneHUbie H3 rcp6apneB LE, K h up., a Tarcxe H3 
GoTaiiHHecKHx caaoB rio oGvieiiy ccmhh. 

H3yqeiiHbie o6pa3Libi 

Archiboehmeria C. J. Chen. 1 bha : A. curata (Gagn.) C. J. Chen: Vietnam, Balansa 2499 (LE). 
Astrothalanms C. B. Robins. 1 bha : A. reticulums (Wedd.) C. B. Robins.: N. Borneo, Sandakan, 8 IV 1963, 
T. Ah. Wing, S. A. N. 35476 (K); N. Borneo, Cuandra, A. 1051 (K). 

Boehmeria Jacq. Hsyqeno 19 inuion H3 — 50 : B. asperu Wedd. : Peru, (May, 1863), Pearce sn. (K); Colombia, 
Zarucchi et al. 6078 (K), h ;ip,; B. biloba Wedd. : Bot. Gard. Tohoku Univ., Sendai, Japan; B. bullata Kunth 
subsp. coriacea (Killip) Friis et Wilmot-Dear: Ecuador, Berg 1288 (A); Ecuador, Andre K. 1687 (K), h ap.; 

B. caudata Sw. : Brazil, St. Hilaire 99 (K); Brazil, Glaziou 15425a (K), n ap.; B. celtidifolia Kunth : Ecuador, 
Zak 1808 (K); Ecuador. Hall 9 (K); B. cylindrica (L.) Sw. : Cuba, Grudzinskaya 443 (LE); N. America, Rock 
River Valley, ex Hb. G. D. Swezey (LE); Paraguay, Ficbrig 6149 (K), h ap.; B. formosana Hayata : China, 

C. 11. Wang et al. 1337 (LE); B. holosericea Bl.: Bot. Gard. Tohoku Univ., Japan, ii ap.; B. japunica Miq. : Orto 
Bot. dell’Univ. Padova, ltali, h ap.; B. nivea (L.) Gaud. : Orto Bot. dell’Univ. Padova, Italia; (B. nipono-nivea ) 
Japan, Kyoto, S. Masuda 96842 (LE), H ap.; B. pavonii Wedd. ; Ecuador, Holm-Neilsen 21577 (K); Brazil, 
Glaziou 9591 (K), u ap.; B. plaianifolia Franch. : Orto dcII'Univ. Padova, Italia; B. plaiyphylla D. Don : China, 

C. H. Wang et al. 1281 (LE); China, Chen Shao-chin et al. 67 (LE); B. radiata Burger: Gautemala, Smith 1869 
(K); Guatemala, Standley 58134 (K); B. ramiflora Jacq. : Venesuela, Pittier 11280 (K); Ecuador, Berg 126 (K); 
West Indies, Grenada, Beard 1323 (K); Costa Rica, Skutch 2562 (K). u ap.; B. repens (Griseb.) Wedd. : Cuba. 
Ekman 15637 (K); Hispaniola, Ekman 5768 (K), u ap.; B. tricuspis (Hancc) Makino: Hortus Bot. Pckinensis, 
n ap.; B. zieboldiana Bl. : Bot. Gard. Tohoku Univ., Japan; B. ulmifolia Wedd. : Mexico, Galeotti 311 (?type; 
Vera Cruz.) (K); Galeotti s. n. (Xalapa; no date) (K). 

Chamabainia Wight. H3yuen 1 bha H3 2 : C. cuspidaia Wight: India, E. Bengal, Hb. Griffith 456 (LE); 
India, Darjelling, C. B. Clarke 35220 (LE); Philippines, Mindanao, VIII 1909, N 11541 (LE). 

Cypholophus Wedd. H3yqcno 3 Buaa in 15 : C. macrocephalus Wedd. : Philippinae, Cuming 768 (LE); 
Philippines, Luzon, A. D. E. Elmer 7481 (LE); C. mollucanus (Bl.) Miq. : N. Borneo, Mt. Kinabalu, W. L. Chew 
et al. 269 (LE); Philippines, Mindanao, A. D. E. Elmer 10865 (LE); C. rufescens Wedd. : Java, ex Hb. 
Lugduno-Batavo (LE). 

Debregeasia Gaud. H3yqei[0 3 Buaa in 4 : D. velutina Gaud. : India, Sikkim, Hb. Falconer 1361 (LE); Hortus 
Bot. Coimbra, Portugal; D. saetteb (Forssk.) Hepper et Wood: India, Ran-gunga riv. Kumaon, R. Strachey, 
J. E. Winterbottom 14 (LE); D. vvallichUma (Wedd.) Wedd. subsp. wallichiana : India. Sikkim, G. King 2024 
(LE), subsp. cey/anica (Hook, f.) Wilmot-Dear: Ceylon, Thwaits 220 (LE). 

Gibbsia Rendlc. H3yuen 1 bha in 2 : G. insignis Rendle : New Guinea, Sands 2482 (K). 

Leucosyce ZoII. et Mor. H3yqeno 3 Buaa 113 -35 : L. australis Unruh var. solomonensis (Unruh) Chew: 
Solomon Isl., San Cristobal, T. C. Whitemore 6353 (LE); L. candidiss'una Wedd. : Sumatra, H. O. Forbes 1467 
(LE); L. capitellata Wedd. : N. Borneo, Ml. Kinabalu. W. L. Chew et al., RSNB 2583 (LE). 

Maoutia Wedd. H3yueno 2 Buna H3 15 : M. diversifolia Wedd. : Sumatra, H. S. Yates 2295 (LE); M. puya 
(Hook.) Wedd. : India, Sikkim, C. B. Clarke 36235 (LE); Sumatra, H. O. Forbes 2080 (LE). 

Myriocarpa Bentli. H3yueno 3 Bnaa in 18 ; M. longipcs Liebm.: Mexica, Alush Shiltom Ton 3794 (LE); 
M. slipilata Bcnth. : Central Bot. Garden, Moscow; M. yzabalensis (J. D. Smith) Killip : Barro Colorado lsl.. 
Canal zone, E. Wetmore, Ccbbe 14 (LE). 

Neodistemon Babu et A. N. Henry. 1 Baa : N. indicum (Wedd.) Babu et A. N. Henry: Thailand, Kerr 4565 
(K); Bangladesh, Griffith 4581 (K), et al. 

Neraudia Gaud. H3yueno 2 BHjia in 35 : N. mclaslomaefolia Gaud. : Hawaii, O-Wahu, Chamisso (LE); 
Hawaii, Kanai, Kaholuamanoa above Waimca, A. A. Heller (LE); Hawaii, Vahu, Escholtz (LE); N. sericea 
Gaud. : Hawaii, Catera montium cuca, Manva Valley, 14 V 1854, N 147 (LE). 

Nothocnide Blume. H3yucuo 3 Bii;ia 113 5 : N. discolor (C. B. Robins.) Chew : Philippines, Mindanao, Elmer 
13859 (K); Philippines, Mindanao, A. N. U. 1688 (K); N. melastomatifolia (K. Sch.) Chew; New Guinea, 
Foseman et al. 9F45766 (K); N. mollissima (Bl.) Chew : Sumatra, Corzing 12776 (K); Java, Jacobs 4801 (K). 

Oreocnide Miq. (inch Villebruneu Gaud, ex Wedd.). H3yqeiio 3 Buna 113 -15 : O. frutcscens (Thunb.) 
Miq. : India, Shillong, Khasia, C. B. Clarke 44130 E (LE); O. integrifolia (Gaud.) Miq. : India, Sikkim Himalaya, 

D. Smith 1191 (LE); O. rubesccns (Bl.) Miq. : N. Borneo, Mt. Kinabalu, W. L. Chew et al. RSNB 120 (LE). 

Phenax Wedd. H3yieuo 3 Buaa ns 12 : P. ballotaefolius Wedd. : Bolivia, Yungas 475 (LE); P. laevigatas 
Wedd. : Argentina, J. Henera 358 (LE); P. sonnerattii (Poir.) Wedd. : Brasil. P. Carauta et al. 1553 (LE). 

Pipturus Wedd. Hsyueito 4 Buaa H3 - 20 : P. asper Wedd. : Philippines. Luzon, Elmer 8488 (LE); 
P. arborescens (Link) C. B. Robins. : Philippines, Luzon, H. H. Barthlett 14707 (LE); Manilla, Mertens (LE); 
P. argemeus Wedd. : Queensland Hb., Tamborine Mt., C. T. White 12708 (LE); P. kauaiensis A. A. Heller: Ha¬ 
waiian Isl., Kauai, A. A. Heller 2428 (LE). 

Pouzolzia Gaud, (inch Hyrtanadra Miq. & Memorialis (Bennet) Buch.-llam. ex Wedd.). H3yqeiio 27 bhaob 
H3 -40 . P. araclmoidea (Walp.) Wedd. : Philippines, Mindavo, 1492 (LE); Philippines, Edano 39498 (K), h 
ap.; P. aspera Wight: India, Anamalia (1857), Wight ?36 (K); Herb. R. H. Beddome. Dec. 1885 (ex Herb. Mus. 
Britt. N 7625) (LE), it ap.; P. conglobata (Bl.) Miq. : Java, Danser 6094 (L); Java, Koordcrs 26354 B (BO); 
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P. cymosa Wight: India (1855), Wight s. n. (B>; India, Nilgiri, Wight s. n., (Oct. 1852) (K); P. demidala de 
Eildem. et Th. Dur., Uganda, Synnolt 721 (K); Ghana, Morton 9652 (K), n jtp.; P. fadenii Friis et 
Jcllis : Kenya : Vcrdcotirt 1858 (K); Kenya: Faden ct Faden 74/1092 (K), n ap.; P. formicaria (Wedd.) 
Wedd. : Peru. Arvalo 445 (K); Peru, Vasques et al. 3605 (K) P. gaudichaudii Leandri : Madagascar. Keraudren 
1508 (K); Madagascar, Phillipson 2914 (K); P. guatemalana var. nivea Watson : Mcxica, C. G. Pringle 2561 
(LE); P. guineensis Benth. : Tanzania, Kahurananga et al. 2651 (K); Abyssinia, Shimper 1433 (LE); P. hirta 
(BI.) Hassk. : India, Viswanathan MW 377 (MH); India, Chamba, Thompson s. n. 6/6/48 (K); China, Yunnan, 
C.-Wang 78456 (LE), it ;tp.; P. laevigata (Poir.) Gaud. : Mauritius, Coodc, 5603 (K); P. laevis (Wedd.) Wedd. 
Brazil. Plowman et al. 8558 (K) (fruits unripe); P. mixta Solms. : Tanzania. Bidgood ct al. 909 (K); Ethiopia : de 
Wilde 7963 (K), it ;tp.; P. nudijiora (Willd.) Friis et Wilmoi-Dear : Venezuela, H. Pittier 13317 (MO); P. obliqua 
(Wedd.) Wedd. : Colombia, Brant et al. 1516 (K); Panama, Stern et al. 306 (LE), u ap.; P. occidentalis (Liebm.) 
Wedd. var. occidentalis : Mexico, Hinton et al. 10106 (K); Panama, W. L. Stern et al. 359 (LE); var. palmeri 
(S. Watson) Friis ct Wilmot-Dear: Mexica, Jalisco, E. Palmer 116 (LE) (fruits unripe); P. parasitica (Forssk.) 
Schweinf. : Africa, Zambia, Richards 4084 (K); Tanzania, Lovett 1545 (K), it ap.; P. pentandra (Roxb.) Ben. 
et Br. subsp. pentandra : India, Mooney 1522 (K); Bengal, Silijori, C. B. Clarnse 26499 (LE), h ap.; subsp. 
wightii (Benn. et Br.) Friis et Wilmot-Dear : E. India, Wight 2702 (LE); Indygul, Wallich 4600 B, Hb. Wight 
(LE), h ap.; P. poeppigiana (Wedd.) Killip : Peru, Mexia 8207 (K); Peru, Hrb. Fischer 3044 (LE), h ap.; 
P. pringlei Greenm. : Mexica, Greenman, 6736 (LE) (fruits unripe); P. rubricaulis (Bl.) Wedd. : Philippines, 
Luzon, Merril 4390 (K); Java : Koorders 276000b (K), h ap.; P. sunquinea (BI.) Merril subsp. sanguinea var. 
sanguinea : China, N. K. Chun 43559 (LE); India, Sikkim, Clarnse 35874 F (LE), n ap.; var. fulgens (Wedd.) 
Hara: India, Khasia, Rulton 21918 (LE); var. cinerascens (Bl.) Wedd. : Sumatra, Yates 2411 (A); 
Sumatra: Jacobson s. n. (VIII 1924) (K); subsp. elegans (Wedd.) Friis et Wilmot-Dear: Taiwan, T. Tanaka, 
J. China 11183 (LE); Yunnan, 1984 Sino-American Bot. Exped. 1087 (A), h ap.; P. scaberrima Killip : Colombia, 
Santa Marta. Smith 1436 (LE); shirensis Rendle : Malawi : Brummitt 8486 (K); Malawi ; Scott-Elliot 8679 
(K, Type); P. triandra (Bl.) Bl. : Ceylon, Thwaites c. p. 2187 (LE); Taiwan : Chao 648 (K); P. zeylanica (L.) 
Benn. et Br. : China, Hunan, Chew et al. 792 (K); India, Kashmir. N 23522 (LE), it ap. 

Surcochlamys Gaud. 1 bhu — S. pulcherrima Gaud. : Bhutan, Griersan et Long 1525a (K). 

Touchardia Gaud. 1 Bn,t : T. latifolia Gaud. : Hawaii, Honolulu, O. Dcgcner (LE). 

fljia anaroMHqecKHX HccjieAOBaiinii iijioaw npejjBapHTejibno pa3Ma i iHBajm b eween 
1'Jinuepnn-ciiHpT-Boaa (1:1:1). noiiepentibie cpe3bi tojilhhiioh 12 h 24 mkm jiejianii b 
cpejuieii nacTii n/iojia c noMoiubio 3aMopaxnBaioiuero MHKpoTOMa. 3imoKapnnii b ruiane 
iBynanH ua OTnpenapnpoBamibix cjjparMeirrax nepuKapiina. fljui mhkpoxhmhhcckhx pe- 
aKiiiiii Hcnojib30Bajin cjjjioporjiioumi h cepuyio KiicjioTy, luiaBHKOByio KHCJiOTy, ajinnaHO- 
Bbili CHHHi'i, MexHJienoBbiH chhhh, cyaaii IV, x/iopHoe xejie30. FIoBepxHocTb ruioaoB, hx 
crpyKrypa ua cKo.'iax h iiOBepxnocTax, o6ttaxnBLiinxc5i npH paccjioenim nepHKapnna, 
6bi.'iH H3yMeiibi c noMoiubio CKamipyioutero a/ietcrpotiHoro MHKpocKona JSM-35C. 


Pe3y;ii,raTbi ncc.ieaoBannii 

MopcjjojiorHii iiJiofla 

njtojibi npeflCTaBHTejieii TpH6bi Boehmerieae — MejiKiie opexoBHjinbie hjih koctjhiko- 
BHfliibie, y 6ojibtiiHncTBa pojiOB 3aKjiioHeiibi b TpyGnaTbiii, oxaejiaiomHHCfl (JierKO hjih c 
TpyaoM) jih6o ne OTjiejiaiomHiicH flonojiHHTejibHbiii iiokpob H3 OKOJiouBeTHHKa, CTpoenne 
h KOHCHCTeiuiHH KOTopoio pa3noo6pa3Hbi. 3tot noKpoB MOxeT 6biTb: I) cyxHM njieHna- 
tmm, ne CTpyKTypnpoBamibiM, OTjiejisiioiHHMCH hjih He oTjiejiHioiHHMcH ( Archiboehmeria, 
Astrothalamus, Chamabainia, Boehmeria)\ 2) cyxHM, TBepflbiM h xpyriKHM hjih cjienca 
MBCHCTblM, C TpyflOM OTaejIHIOlHHMCB, CTpyKTypHpOBailHblM, HaCTO C peGpaMH HJIH KpbUIbH- 
mh BflOJib iipoBOflHLHHX nyHKOB (Neodistemon, Pipturus, Pouzolzia ); 3) mbchcthm, cbo- 
6oaiibiM hjih ne OTflejiHiomuMCH, npH BbicwxaHHH luieimaTbiM GeccTpyKTypiibiM, HHoraa 
eflBa pa3JiHHHMbiM ( Cypholophus , Debregeasia, Sarcochlamys , Touchardia)', 4) mhchctmm 
HJIH CJierKa MHCHCTbIM, XOpOUJO pa3BHTbIM, CTpyKTypHpOBailHblM, IIJIOTHO COejIHHeHIIbIM 
co cTeHKoii 3aBB3H h itJioaa (Nothocnide h Oreocnide ); b tuiojiax Oreocnide on noKpbiT 
B OCIIOB3HHH MHCHCTOH KyiiyjIOH, 06pa30BaHH0H pa3poCUJeHCH IUIOflOHOXKOH; 5) MBCHC- 
TblM CBoGojUIbIM, CHJIbHO pa3pOCUJHMCH H 3HaHHTejIbHO npeBblUJaiOmHM HJlHHy njIOfla, npH 
BbicbixaHHH iienjieimaTbiM ( Neraudia). B poaax Leucosyce, Maoutia, Myriocarpa h 
Phenax (cocTaBjiaioiHHx OTjiejibiiyio nojiTpHGy) oKOJioiiBeTHHK necTHHHoro UBeTKa OTcyT- 
CTByeT hjih peayuHpoBaH. Y Phenax iuioji 3aKjiioHen b njieimaTbie GpaKTeH. 

ITnioabi, xax h uBeTKH, b ochobhom oGteaHHCHbi b KJiyGoHKH, KOTopwe pacnojiaratOTca 
no 1—2 b na3yxe jmcTbeB hjih no necKOjibKo Ha cneuHanH3HpoBannbix noGerax. Bo 
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mhoi'hx poaax iutojli co6paiibi b iycTLie roaoBnaTbie hjih xoaocoBnaiibie coriaoana, 
pa3BHBaiomHeca na ocuoBe caoaciibix couBexnii, a y Astrothalamus cxyaeiibi na 6ojiee hjih 
sience mhchctom JionacmoM uBeTOJioace c 3aBepnyTbiM xpaeM. LfBeToaoace KJiy6o4KOB 
aacxo MacHcroe. Kax yxa3biBaex Friis (1989), axox npn3iiaK He Bceraa xoppeanpyeT c 
naananeM B iijioaax MacucToro OKOJiouBeniHKa. R. W. Spjut (1994) Bbiaeaaex y npeacxa- 
BHTeneH tph6i>i 4 Tnna naoaa: acrosarcum, diclesium, achenosum h glandosum; k asyM 
riocaejuiHM oh othocht naonibie conaoana, npeacxaBJiaioLLiHe codoil Mopc})oc})yHKUHO- 
Hajibnoe uejioe (compound fruits); imoflw uexoxopbix bhhob poaa Pouzolzia b KpbiJiaTOM 
oxojiouBeniHKe cjieayex, na nauj B3ijiaa, KJiaccncjjHUHpoBaxb xax thh «pscudosamara». 
OTMeuemibie y Neodistemon indicum «aBoniibie» iiaoabi, BOiiiHKiiine b pe3yjibTaTe 
cpacTaiina 2 ubcxxob (Weddell, 1856—1857), npeacxaBaaior co6oii, Bepoarno, anacnopy 
ocoOoro xnna — conaoane, oxpyaceuuoe oOisepxxoH H3 cpocuinxca 6paKTeil. 

riaoabi, xax 6bmo noKa3ano A. R. Bechtel (1921) na npuMepe Boehmeria cylindrica, 
pa3BHBaioTca H3 iiceBaoMoiioMepnoro nmeuea (3aKjno4eiinoro y 6onbujHHCTBa poaoB b 
rpy6xy OKOJiouBeniHKa), b kotopom oami H3 asyx njioaonncxHxoB chhmio peayunpoBaH 
h lie HMeer iipoBoaamero riyaxa. FLiioaM, xax ronbie, Tax h HMeiOLune aonoaiiHTenbiibiH 
noKpoB, 0.3—3.5 mm an., c coxpanaioiuHMca hjih onaaaimmiM pbiabireM, pa3iioo6pa3iibix 
OHepxaiinii (Ta6a. I, 1 — 15), b ociiobhom aiiueBHfliiOH h ajuiHiiTHMecKoil c})opMbi, c 1—2 
<4) pe6paMH, peaxo 66 jii>uihm hhcjiom pe6ep Bao;ib npoBoaatuHx iiyuxoB OKOJiouBeTiinxa, 
mioraa c OKaiiMjieiiHeM hjih luhpoxhmh B3ayxbiMn hjih naocxiiMii xpbUibaMH. Fljionbi 
caerxa aarepani.no ynaoiuemtbie, nepeaxo acuMMcrpumibie, 061.14110 c ripoBoaamu.M 
nyHxoM b nanGojiec BbicxynaiomeM peGpe nepHxapiiHa; b cchciihh ajuimiTHHecxHe hjih 
oBaibiibie, peaxo 3- hjih 4-yrojibiibie, b ochobiiom pa3ni.ix orreuxoB xopHHiiCBoro uBCTa. 

FloBepxnocTb rnioaoii name poBiiaa, y Pouzolzia, Pipturus n Neodistemon, is 
nacTiiocTH, niaaxaa h 6aecramaa (ra6ji. I, 66 , 9 ). Peace 011a Gyropnaraa nan cniaaceiiiio- 
oyropaaTaa (xa6ji. I, 3, 10 — 13), xpymio-iipoaojibiio-cx;iaa l iaraa (nexoTopbie BHflbi p. Ne- 
raudia, pnc. 6, /), a y Boehmeria platyphylla nocae oracaeima n.ieimaxoro oxoaonBex- 
iinxa — niyOoxo-anenCTaa. PeflKHM cayuaeM HBaaercH Bi.ipaaceiniaa y Phenax sonnerattii 
T04emio-6yropHa'raH yabTpacxyjibitTypa iiOBepxiioc xh (Ta6ji. I, 11), B03iiHXLuaa 6jiaroaapa 
Bbiiiyxaon iiapya-'Hoii xanreiiHHajibHoii CTeuxe (aajiee — HTC) KJieTox 3K30Kapnna. Cyxoii 
oxoaouBerunx npn naoaax o6bimio 6o;iec hjih Mcnee cnai.iio onyiuen ripnacaTbiMn 
npocTbiMn BoaocxaMH (Ta6ji. I, 1 — 3, 5 — 8 , 12), pa3noo6pa3iibiMH no c})opMe (ocTpbie nan 
Tyribie, npaMbic hjih H3ornyrbic), BeanaHiie — Toauinne n aJinne, n uisery (6ejibie, 
pbiaceBaTbie, 6ecuBenibie, 6aecTamne). Peaxo (naiipnMep, y Pouzolzia) BCTpewaiOTca oaeiib 
sieaxnc jiecJjopMupoBaHiibie acejie3ncxbie TpuxoMbi. Ha riOBepxnocTH roabix iuioaoB y BnaoB 
poaoB Gibbsia, Leucosyce, Maoutia, Myriocarpa h Phenax Taxace pa3BHBaioTca xopoTxne 
ocTpbie Boaocxn, aacTO H3orHyrbie h c pacmnpeHHbiM ocuoBaiineM (Ta6a. I, 10, 14). 

rioaHMopcJ)H3M riaoaoB b npeaeaax oanoii oco6h H3yaeH y bhaob poaoB 
Boehmeria, Chamabainia, Neodistemon h Pouzolzia. Jlnujb y Boehmeria oh o6ycaoBaeu 
pa3an4naMH b crpyxType riepHxapuna (b creneiiH pa3BHTna ero pe6ep), b apyrnx poaax 
oh CBa3an c H3MeHeiinaMH b crpyxType aonoaiinrejibiioro noxpoBa naoaa, a y Neodiste¬ 
mon, xpoMe xoro, c pa3iioii Mopc^oaornaecxon npnpoaoii anacnop. HaMH BbiacHeno, hto 
3Ha4Hxeabnoe BHyxpnBnaoBoe BapbHpoBanne Mopc})ononi4ecxoro CTpoeHna njioaa y He- 
xoTopbix BnaoB poaoB Boehmeria h Pouzolzia, b 4acTH0CTH B. ramiflora (Ta6a. I, 1, 2), 
B. pavonii, P. hirta (xa6ji. I, 4, 5), P. zeylanica h ap. o6ycjioBaeiro tcmh ace npH4HiiaMH, 
oaHaxo b nexoropbix caynaax pa3an4na Meacay naoaaMH H3 pa3iibix nonyaaunn 6oaee 
ray6oxHe. Y P. hirta ohh 3aTparnBaiox cTpyxxypy ne xojibxo aonojiHHxejtbiioro noxpoBa 
moaa, ho n Hepnxapnna, y B. ramiflora He Toabxo CTpoeHne pe6ep nepHxapnna, ho h 
hhcjio ero cjioeB n najiHHne can3H. 


IdepHxapnHH 

AnaTOMHaecxoe cTpoeiine nepHxapima b xpn6e pa3noo6pa3ito (pnc. 1— 7). Oh 
25—300 mxm Tonm., 3— 25 -caonHbiii, b ociiobhom c poBiibiMH, peaxo BoaHHCTbiMH b 
ceaeuHn iiapyaciioii h BHyapeimeii rpaHHiraMH (nanpHMep, y Archiboehmeria), oaHHaxoBoii 
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Phc. 1. CrpoeHHe nepHKapima b pone Cypholophus Ha noiiepeHHOM cpe3e, 

] — C. macrocephalus, cxe.Ma nonepennoro cpe3a; 2—4 — cjjparMeiirbi nepHKapnna: 2,3 — C. mottucanus, na pa3»ibix 
ynacTKax o/inoro n.'ioaa, 4 — C. rufescens. H — apy3a, 3ap — 3apoabim v K — Kyimyna, Kp — KpHCTa^uibi, N1 k — MejoKapimii, 
n — ncpiiKapjiiiH, Ho — jionaiHHTejibHUH noKpos ruioja m oko-toubcthh kb, mi — npOBoaHiuMu nynoK, Ck,i — ciciepeji- 
ubi Me30KapiiHfl, 3 — SHaociiepM, 3 k — 3K30Kapnnii, 3 h — anjioKapmiH. Crpe/iKaMH noKa3aHo no:ioaceiine inoOpaxen- 
Hbix 4)paiMenTOB iiepHKapnufl C. mollucanus na cxewe cxoanoro iio CTpocHHio ruioaa C. macrocephalus. MacmiaGuaa amieiiKa: 

/ — 0.1 mm, 2—4 — 0.05 MM. 


TOJimHuw iio ncpHMCTpy imoaa hjih Toame b pc6pax jih6o b cepeaniie jiaiepajibiibix CTopon 
3a cneT 6ojibuieii blicotli kjictok, oSbimio napy>Kiioro hjih BiiyTpeimero cjtocb. FlepHKap- 
iihh aHc})c})epeimHpoBan na 3K30-, Me30- h snaoKapiiiiH, b ncKoropi>ix poaax aeixo 
paccjiaHBacrca no KpHCrajiaoiiocnoMy cjioio Me30Kapnna Ha 2 nacTn: Biiyipemnoio CKJie- 
peiixHMiiyio, cocToamyio H3 jiHniHc})HUHpoBaiiiibix anaoKapiuia h cJjparMeiiTOB kjictok 
Bbiixieac)Kamero cjioh c MHnepajibiiUM coacpjKHM i>im, h napyaaiyio, nacTO napeiiXHMiiyio. 
TaKHM o6pa30M, biiclljiihm noKpoBOM aHacnopi.i nacTO craiioBHTca «Kocro l iKa», noKpbiTaa 








Phc. 2. OrpoeHne CTeHKH rmoaa b pojie Boehmeria Ha nonepemioM cpe3e. 


/ — B. ramiflora', 2 — B. repens ; S — B. bullata subsp. coriaceae\ 4 — B. celtidifolia\ 5 — B. cylindrical 6 — B. japonica\ 
8 — B. platyphylla. KC — KpHcTanjiOHOCHbw anon, Hcji — HecjitneBaa KJienca 3K30KapriH8, Oi — cjimeBaa miCTKa, Xji — 
woponjiacTu. OcTanbHbie o6o3HaneHH$i Te xe, hto h Ha pHC. I; qepHHM noKa3aHw TaHHHbi b nojiocTH kjictok, TomcaMH — b KJie- 

TOHHbix oOonomcax. MacuiTaOtiafl JiHHefiica: 0.05 mm. 
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Phc. 3. CTpoemfe nepHKapnHH b pojiax Archiboehmeria . Astrothalamus, Chamabainia , Debregeasia, Myrio- 
carpa , Phenax , Sarcochlamys h Touchardia Ha nonepemioM cpe3e. 

/ — Debregeasia wallichiana subsp. zeylanica ; 2 — /). velmina: 3 — Sarcochlamys pulcherrima: 4 — Archiboehmeria atrata\ 
5 — Astrothalamus reticulatus\ 6a, 6 — Phenax ballotaefolius (a — BbiCTyn 3K30Kapnnfl, 6 — cjjparMCHT nepuKapniia); 7 — 
P. sonneraltii: 8 — Myriocarpa longipes; 9a, 6 — Touchardia latifolia (a — 4’P arMeHT nepHKapnHfl, 6 — icneTKM napyaaioro 
c.'iofl Me30Kapmia b miane (C3M, HTC yaaJieHa): IOa, 6 — Chamabainia cuspidata (a, 6 — pa3Mbie o6pa3nw). 06o3HaMeHHH Te 
*e, mto h na pHC. I, 2. MacujTa6Haji .uiHCHKa: 96 — 0.01 mm, 1 — 9a , 10 — 0.05 mm. 


MHiiepajiH30BamibiM KJieTOHHbiM cjioeM. Pe6pa ruioaa o6pa30Banbi b ochobhom pa3poc- 
uiHMca CKjiepHcJjHUHpoBamibiM MC30KapnneM, a HHoraa TaioKe snaoKapnHeM. OopMHpo- 
Baiine 6yropKOB nepHxapiiHa iiponcxoanT pa3JiHHHbiMH nyraMH — CKJiaaKoo6pa30BaHHeM 
SHaoxaprina h/hjih 3a cmct pa3iiOH bwcotm o6pa3yiomHx ero cicnepeHa ( Archiboehmeria, 
Phc. 3, 4, Maoutia), BbiCTyriaiomHMH KpymibiMH KpHCTaajiaMH b xaerKax HapyjKiioro (hjih 
eaHiicTBeimoro) KpHCTajuioHocnoro caoa Me30KapiiHa (Boehmeria ramiflora, pnc. 2, I, 
Myriocarpa, pnc. 3, 8), hjih TaiOKe anyxia KpHcranaaMH, pacnoaoxcenubiMH oann naa 
apyrnM ( Boehmeria sieboldiana, B. formosana). Huoraa npHHHHa 6yropKOB — BbicTyna- 
iomne necaH3eBbie ioictkh 3K30Kapnna ( Debregeasia wallichiana, pnc. 3, /) jih6o icneTKH 
c yranmemiOH o6ojiohkoh b 3K30KapiiHH h Me30KapmiH ( Touchardia , pnc. 3, 9a). EyropKH 
Moiyr c})opMHpoBaTbca TaioKe npH ynacTHH tcaeTOK Bcex caoeB nepnKapnna ( Boehmeria 
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Phc. 4. Crpoemie ctciikh n:io;ia b pojiax Leucosyce, Maoutia, Nothocnide h Oreocnide iia nonepemiOM 

cpe3c. 

— Maoutia puya (JiepHKaprrHH pacc.ion.iCH, HevTomueHnafl HTC icieTOK MHHepa/imoBanHoro c/ioa HepaxiiimiMa): 2 — 
Leucosyce candidissima: 3 — Oreocnide imegrifolia’, 4a, 6 — Nothocnide molissima ( a — cxeMa nonepemioro cpc3a, 6 — 
ipameHT iiepiiKapnufl). Mini — aMop^noe Mmiepa.>ibnoe co.iepxcuMoe, NlC.i — MiiHepa-iinoBannaH c.ur3b, TIop — nopbi. 
OcTaibHbie o6o3naMeiinH tc xe, ito n Ha puc. 1,2. MacuiTaOnaa .mucHKa: 4a — 0.1 mm, 1—3, 46 — 0.05 mm. 


nivea, Leucosyce, pnc. 4, 2). Y neKOToptix biuiob poaa Phenax ohh o6pa30Baiibi KpyimoH 
Bbicrynaiomeii kjictkoh 3K30KapnHa c TBepawM aMopcJjiibi.M 6ecuBenibiM coaepxvHMbiM 
•pnc. 3, 6a), y P. sonnerattii OKpyxveiiiioii paanajibiio y&jiHHeiiHbiMH TaiiHiiOBbiMH mieT- 
K3MH 3K30KapilH3. 

3K30KapiiHH 1-c.aoHiibiH, peaxo 1—2-c.noHHbiH, OTaeaen ot OKOJiouBeriiHKa toii- 
koh KyrnKyjiOH. Mo>kiio BbiaeaHTb 2 ociiOBiibix ero Tuna: 1) cocroaLUHH H3 6oiiee hjih 
M enee ToiiKocrciiiibix kjictok; 2) cocToauuiii H3 cicnepciixHMiibix icneTOK c yrojimeinibiMH 
CTenKa.MH. KjierKH 3K30KapriHa 1-ro THiia Moryr coaepxcaTb c/iH3b, raiiHHbi, xjiopoiuiacTbi, 
ilih ohh jiHiueiibi coaepxvHMoro h OKHMaiorca b 6eccTpyKrypnyio ruieiixy (pnc. 1, 2, 3, 
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Phc. 5. CrpoeuHe ctchkh iiJioaa b poaax Pipturus h Pouzolzia Ha nonepeMHOM cpe3e. 

la, 6 — Pipturus kauaiensis (a, 0 — cxeMa h cjjparMeHT nonepeMHoro cpe3a ruiona); 2a, 6 — Pouzolzia zeylanica (a — cxewa 
nonepeMHoro cpe3a njiona, 6 — c})parMeHT nepHKapniifl); 3 — P. rubricauliw 4 — P. san^uinea subsp. sanguinea var. cinerascens. 
B — bojiocok, Bo — bojiokhobhhh ue kjictkh MC30Kapnmi, HTC — HapyxHaa TaHreHima^tHaj! CTCHKa jcictok BuyTpeHHero 
cjiofl MesoKapiiHfl, PO — pe6pa OKOJiouBCTHHKa. OcT&nbHue obomaMeHiiH Te xe, hto h Ha pHC. I, 2 h 4 . MaciuTa6iiaa niiHCHKa: 

la, 2a — 0.1 mm, 10, 26, 3,4 — 0.05 mm. 


1 — 9, 4); cjiH3eBi>ie kjictkh rnioraa nepeayiOTca c naoTHLiMH KJieTKaMH, 3anoJiiiennLiMH 
TBepabiM coaep>KHMhiM (TaiiHiiaMH). 

3K30KapiiHH 2-ro THna — TBepabin, cjiojkch KJieTKaMH c cHJibiio yTOJimeiiHLiMH 
060JI04K3MH, COCTOaUIHMH B OCHOBIIOM H3 KpeMIie3CMa (pHC. 5, 16, 26, 3, 4), HMIipei’HH- 
pOBailllblMH HHOI'aa TaHHIiaMH HaH JIHniHHOM, JIh6o KJieTKaMH, HMeiOmHMH TOJIbKO CHJIbHO 

yroaLuenHyio HTC (bo3mo>kiio, TaKxe coaepiKamyio KpeMHe3eM) h luicmioe TaiiHHoiiociioe 
coacpxHMoe ( Chamabainia, pnc. 3, 10a, 6\ Phenax laevigata). Y Neraudia (pwc. 6, 3) 
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Phc. 6 . BueuiHiiH bh;i njioaa. JinmeHHoro OKo;iouBeTHHKa, h CTpoemic nepHKapnn« Neraudia sericeae na 

iioiiepe4Ho.M cpe3e. 

— BH01UHHH bhj ruiozia, 2 — cxe.wa ironepe4Horo cpe3a ruioaa, 3 — <£parMeHT nepmcapmia. KT — KpcwHueBbic Te.nbua. 
OcTa/ibHbie o6o3na4eHHH tc xe, 4 to h na put 1 . I, 5. MaciBTa6naa jimieiiica: / — 0.1 mm, 2 — 0.05 mm. 


-iHLiib TOJiCTaa HTC kjictok 3K30KapiiHa HMnpeniHpoBaiia KpeMiie3eMOM, apyrae ctchkh 
.iHniHfJ)HUHpoBam)i. 

Pa3iioo6pa3HbiH no crpoennio cjiH3ecoaep>KaLUHH 3K30Kapnn h ofinapyxeH y npeacTa- 
iHTCjieii poaoB Archiboehmeria, Astrothalamus , Boehmeria, Debregeasia, Gibbsia, Leu- 
cosyce, Maoutia u Sarcochlamys (b poaax Boehmeria n Debregeasia ne y Bcex 
»cc.neaoBaiiHbix BnaoB). CiiH3eBbie kjictkh pacnojioxveiibi cnaoimibiM cjioeM jirnub y 
6aibiiJHiicTBa bhaob poaa Boehmeria Ciaporo CBera, xax npaBHJio a<e ohh nepeayiOTca 
c HecaH3eBi>iMH annaepMaabHbiMH icneTKaMH, oGbimho coaepjKamnMH Tannubi n BCTpena- 
fLUHMHca oannomio hjih rpynriaMn. Flpn 3tom kojihmcctbciiho cjiH3eBbie kjictkh npeo6- 
aaaaiOT nan caeixa ycrynaioT KJieTKaM apyroro Tmia. CooTiiouienne nncaa TaunnoBbix h 
cameBbix KJieTOK (xax n o6mee coaepjKanne raiiHHOB b TKaHax nepHKapiina) mojkct 
lapbnpoBaTb b npeaenax Bnaa, naiipmuep, y pa3iibix o6pa3uOB Maoutia puya. Pcaxo 
c.iH3eBbie kjictkh eaminmibie, xax y Boehmeria radiata, rae ohh ji0KajiH30Banbi b pe6pax 
moaa. 06bimio ohh pacnojiaratOTca no Been noBepxnocTH njioaa, nnoraa MOKay 6yrop- 
ta.MH nepHKapnna (Boehmeria nivea, Archiboehmeria , pnc. 3, 4, Bnabi poaa Leucosyce), 
} Boehmeria platyphylla b aneax, ctchkh KOTopbix o6pa30Baiibi KJiCTKaMH Me30Kapnna 
pa3Hoii Bbicorbi h KJieTKaMH 3K30Kapnna c yrojimenHOH jiHniHfJiHUHpoBanHOH o6ojiohkoh 
■ pnc. 2, 7, 8), oynaKO y Boehmeria cylindrica BcrpenaiOTca TOJibKO Ha jiaTepajibHbix 
CTopoiiax nnoaa. 

CjiH3CBbie kjictkh, conepacaiUHe cjih3i, h He6ojibmoe kojihhcctbo xHopoiuiacroB b 
ao.iocTH, HMeiOT cna6o hjih 3Ha4HTejibiio yTOjimeHHyio HTC, y Maoutia (pnc. 4, /), 
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Phc. 7. OopMa CKjiepena 'JnaoKapima b naaue y npeacTaBHieaeii Tpn6bi Boehmerieae. 

/ — Boehmeria pavonii\ 2 — B. celtidifolia', 3 — B. nivew, 4 — B. radiata; 5 — B. ulmifoliu: 6 — B. cylindrica : 7 — B. biloba\ 
8 — Archiboehmeria atrata\ 9 — Pouzolzia pentandra subsp. wightii\ !() — P. sanguined subsp. sanguinea var. sanguined: ! 1 — 
P. occidentalis var. occidentalis\ !2 — Pipturus argemeus\ 13 — Sarcochlamys pulcherrima\ 14 — Debregeasia velulina ; 15 — 
Maoutiu puya\ 16 — Phenax bailolaefi'L. •: !7 — Touchardia latifolia ; !8 — Chdmabainia cuspiddta. MacunaGnaa jniHeiiKa: 

i —18 — 0.05 mm. 

no-BHjiHMOMy, HMnperiiHpoBamiyio KpeMiie3eMOM. Oiih aocTHraiOT BbicoTbi 15—130 mkm 
iiocae naOyxaiiHH cjih3h, KOTopoe iipohcxohht 6e3 pa3pyruenna kjictohiioh CTpyKTypbi 
3K30KapnHH. y Phenax sonnerattii 3K30Kapnnii TaK*c, no-BauHMOMy, ciiH3ecoaep>KamHii, no 
CJIM3I) coaepjKHTca nc b hojiocth kjictok, a b BbinyKJioii, crhbho pa36yxaiomeii b bojic HTC. 

HecjiH3CBi>ie kjictkh 3K30Kaprina MoiyT hmctb nepaBHOMcpno yrojimeimyio oOoaoMKy 
h coaepxcaTb jinuib iie6ojn>Luoe kojihhcctbo raiiHiiOB ( Debregeasia wallichiana, pnc. 3, 
/), jih6o Taiiniibi b iihx oGnabUbi (Debregeasia velutina, pnc. 3, 2). Y Boehmeria 
platyphylla (puc. 2, 7, 8) kjictkh btoto THiia — MenKHe, c yTOJimeimoil h jihitihcJjhuh- 
poBamiOH o6ojiohkoh. 

B neKoropbix poaax 3K30KapiiHii ohciib cjia6o orjiHHaeTca or Hapyxaioro cnoa 
Mc30Kapima. flBa sthx cnoa cJjopMMpyior 3K30-Me30KapiiHH — cjiH3ecoaepa<amHii ( Gibb- 
sia ) h TaiiHiicoaepxvamHH (Nothocnide melastomatifolia, N. discolor). 
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Me30KapiiHH 2—3(9)-cjioiiHbiii, peaKO (y Neraudia) H3 Gojibuiero ancaa cjiocb (ao 
IS), y BHaoB poaa Cypholophus (pnc. 1, 1 — 4) h iicmiioihx h3 myaeiiHbix biiaob poaa 
Boehmeria (B. pavonii, B. radiata, B. ramiflora, pnc. 2, 1) oh o6pa30BaH jiHLUb 2—7 
KpucTajuiOHocHbiMH cjiobmh, y Cypholophus pa3aejiennbiMH na iieKOTopbix yaacTKax 
naoaa CKJiepenxHMoii (pnc. 1, 3, 4). Y Bcex apyrnx H3yHeiiiibix iipeacTaBHreaeii Tpn6bi 
Me30KapnHH anc})c})epeimHpoBan na 2 30iibi — iiapyaaiyio, napenxHMuyio hjih cKJiepen- 
xHMiiyio, h BHyTpeiiHioio, o6biMiio 1-cjioHiiyio, coaepjKamyio pa3noro poaa MHiiepaabiibie 
SK-'HoneiiHH. Hapyxnaa 30na Me30KapiiHa mojkct 6biTb or pa3noo6pa3iio anc})c})e- 
peHUHpoBaiiHOH, npeacTaBJiemiOH toiikoctchiioh hjih oapeBecneBnieH napenxHMOH, jih6o 
CK-iepcHXHMOH, ao npaKTHHecKH rioanocTbio o6jiHTepHpoBannoH (neKOTopbie BHaw poaa 
Boehmeria, pnc. 2, 3, 4; poaa Phenax, pnc. 3, 6, 7; Chamabainia cuspidata, pnc. 3, 10a, 
6). Macro OHa o6pa30Bana 1— 3 caoaMH cxaTbix TOUKOCTemibix kjictok, coaepjKamHX 
oo.ibiuee hjih MeiibLuee kojihhcctbo xaoporuiacTOB h/hjih TaiiHHOB (pnc. 2, 5, 6; 3, 2 — 5, 
8: 4, 1 — 3). B apyrnx cjiynaax oGojioaKa kjictok yTojimena, Hiioraa 4acTH4iio ( Touehardia, 
pnc. 3, 9a; Maoutia, pnc. 4, 1) u aHniHrJjHUHpoBana (Boehmeria platyphylla, pnc. 2, 7, 
8: B. repens, pnc. 2, 2; y Leucosyce candidissima b6hh3h pe6ep njioaa), yTOameiiHH 
nopHCTbie hjih cerHarbie. Kpyimbie paaHaabiio y/uiHiieimbie KaerKH oapeBecneBnieH 
napenxHMbi y B. repens o6pa3yiOT aonojiHHTejibiibie pe6pa Ha jiaTepaabHbix CToponax 
naoaa, ay B. platyphylla — creiiKH aaeii. Hapy*iii,iii caoii Me30KapnHa Touehardia 
■:pHC. 3, 9a, 6) b 6 yropKax nepHKapiiHa npeacraBaeir KaeTKaMn c yranLueiiHOH oGojiohkoh, 
vieacay GyropKaMH — cnabiio cxaTbiMH KaerKaMH c yroaiueiinoii GyropaaToii BiiyTpemieii 
TaiireiiuHaabiiOH ctciikoh (BTC), HMeiomeii Kpynnyio ueiiTpaabHyio nopy (pnc. 3, 96). 

Hapyaaibiii cjioh(h) Me30KapiiHa y Debregeasia wallichiana (pnc. 3, /) o6pa30BaH 
CK-iepcnaaMH, y BHaoB poaoB Neodistemon, Pipturus (pnc. 5, 16) h Pouzolzia (pnc. 5, 26, 
3, 4) — BoaoKiioBHaHbiMH KiieTKaMH, b o6oao4Ke KOTopbix ee BuyTpeiniHe caon 6oaee 
ilth Menee CH.ni,no HMnpeninpoBanbi KpeMiie3eMOM. y iieKoropbix bhjiob poaa Nothocnide 
<N. molissima, pnc. 4, 46) OKpeMiieBmeH aBaaeTca jiHixib yroaiiieiiiian BTC KaeTOK stoto caoa. 

Hapyaoiaa 3011 a Me30Kapnna y Neraudia, Oreocnide, Gibbsia, a TaKxe B6an3H pe6cp 
naoaa y Leucosyce candidissima n Maoutia diversifolia thCT oaornaecKH iieoaHopoana. y 
Neraudia (pnc. 6, 2, 3) ona MiiorocjiOHiiaa, BHenniaa «iiHrMeHTiiaa» aacTb (4— 5 cjiocb) 
o6pa30Bana KpymibiMH KJieTKaMH c yToauremibiMH h cjia6o jmniHc})HUHpoBaiiHbiMH 
o6oao4KaMH, coacp>KaurnMH TaiiHiibi iiocxeiiHo; irojaioKamHe 3—5 cKaepeuxHMiibix 
caoeB cocToaT H3 BoaoKiiOBnanbix KaeTOK. y Oreocnide (pnc. 4, 3) noa xjiopeiixHMoii 
HaxoaHTca cpeaiiHii caoii Kpyniibix nycTbix kjictok c yroameiiHOH h HMiiperriHpoBainioii 
KpeMiie3eMOM BTC, BomyroH b KpHcraiaonocHbiH cjioii. 

BiiyTpemiaa 3011 a Me30KapiiHa ripeacTaBJiena o6bi4iio caHiicTBemibiM, pe>Ke 
aByMa caoaMH MHiiepajiinoisamibix KaeTOK. Jlrnub y Boehmeria repens (pnc. 2, 2) 
KpHCTa'iaonociibix cjiocb 3 —5. CrpyKTypa 30iit>i, KaK h xhmhhcckhh cocraB MHiiepanb- 
hoto coaep>KHMoro, pa3noo6pa3Hi>i (Tad'i. II — IV). Bo miiothx poaax btot cjioh(cjioh) 
KpHCTaaaoiiocubiH, kjictkh coaepaiaT jthGo KpncTajui(bi) (Ta6ji. II, 1 —5), ot oanoro ao 
2—4 (HeKOTopbie GcMepnn, pnc. 2, 3), an6o apy3y OKcaaara Kaabuna (ia6a. II, 7— 15), 
peaKo Teabua, naiioMHiiaromHe KpeMHiieBbie (Neraudia, TaSa. II, 16, 17). TIomhmo btoto 
b BepxHeii aacTH kjictok mojkct iiaKananBaTbca aMopcJjHbiii KpeMiie3eM. B GojibinmicTBe 
poaoB oTMeaciibi an6o tojii>ko KpHCTaaabi, aH6o apy3bi OKcaaara Kaabuna, oaHaKO b 
npeaejiax poaoB Debregeasia h Phenax BCTpenaioTca o6e cfiopMbi Kpnc-rajiaHHCCKHx 
o6pa30BaHHii. KpHCTajiabi npn3MaTH4ecKHe, ot ynaouieiiHbix ao CHabiio paanaabiio 
yaaHiiemibix, 10 — 30 mkm isbicoToii h b anaMeTpe, nanGojiee Kpyniibie — b iiapy>KHOM 
caoe Me30KapiiHH y Cypholophus. flnaMCTp apy3 KOjicfncTca ot 5—8 ( Sarcochlamys ) ao 
10—18 mkm ( Touehardia). 

Mbi BbiaeaaeM 4 THna crpociiHa KpucTajiaoHociibix kjictok Me30KapriHa: 1) noaTH 
nejiHKOM 3anoanennaa KpHCTaanoM, hmcioiiihm cpaBiiHTe/iMio TOHKyio (?cjia6o aHniHcJjH- 
unpoBamiyio) o6oji04Ky co caerKa (Ta6a. II, 1) hjih oaeiib (Ta6ji. II, 2, 3) nepoBHoii 
noBepxnocTbio, ncnjioTiio iipruieraiomyio k yrojimemioH h amnHcJiHuHpoBaHHoii kjictoh- 
hoh o6oao4Ke. Bepxnaa nacTb kjictkh, ne coacpxamaa KpacTauia, co cjiaGo yToaiuemiOH 
HTC, HMeeT Bna iieGojibuioii oKpyrjioii iiojiocth («KapMana») naa KpiiCTaiaoM, KOTopuii 
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BoniyT b 3tom MccTe (neKOToptie bhjii,i poaa Boehmeria, pnc. 2, /, 2 h Cypholophus, 
pnc. 1, 2 — 4); 2) noHTH ueiiHKOM 3anojiiiennaa KpHCTajiaoM, HMeiomHM TOjicTyio jiHriiH- 
c})HunpoBaiinyio o6ono4Ky, npHMbiKaiomyio k paBHOMepiio yroameiiHOH jihtiihcJjhuhpo- 
BanHOH h cHjibno iiopHCTOH KJiexoniiOH o6ojioMKe (Debregeasia wallichiana, pnc. 3, 7); 

3) KjieTKH cnoaaioro CTpoenna (KpaBqoBa, flicoBjieBa, 1997) — 2-KaMepiibie c KpHCTaa- 
jiom hjih apy30H b iihjkhch nacTH. Bepxnaa 4acTb o6ojiohkh KpHCTajuia, Hiioraa ToacTaa 
h jiHniH^)HUHpoBaiinaa, oxaejiaeT BHyTpeimioio TOJicTocTeiiHyio nacTb kjictkh c KpHCTaa- 
jiom (noflo6nyK) «jiHTHHc})HHHpoBaiiHOH Kancyae») ot napyjKiion, name toiikoctchhoh h 
CHabno oxaTon, y Debregeasici velutina (pnc. 3, 2) u Sarcochlamys (pnc. 3, 3) nauieBHa- 
hoh. Bnyrpeniiaa TanrCHUHanbiiaa h paanajibiibie cxenxH bthx xneTox yrojimeiibi h, xax 
upaBHao, aHniHc})HUHpoBanbi, Hiioraa HMiipernHpoBaiibi TaiiHiiaMH (nanpHMep, y Myrio- 
carpa, pnc. 3, 8). B Bepxnen nacTH xneTox HHoraa pa3Jin4HMbi 6ccuBenibie OKpymbie 
Teabna, no-BnaHMOMy, H3 KpeMiie3eMa (Ta6ji. II, 5) hjih TeMHoe xBepaoe coaep>XHMoe 
(Chamabainia , pnc. 3, 10a, 6; BHaw poaa Phenax, pnc. 3, 6, 7). flna poaoB Myriocarpa 
h Astrothalamus xapaxTepno npHcyrcTBHe na neperopoaxe h BiiyrpenneH noBepxnocTH 
icneTomibix ctchok 6oaee hjw Menee xpyriHbix nariHnaoo6pa3iibix BbicTynoB (Ta6a. II, 
6 — <S); 4) icneTKH 2-xafnepiibie, hx Bepxnaa naerb 3anoanena npo3pannbiM aMopc})HbiM 
coaepxcHMbiM, oMeBiiano, KpeMiie3eMOM (xa6ji. II, 9, 15, noxa3aH CTpeaxaMH) h oTaeaeiia 
ToacToil neperopoaKon ot iiHxoien, coaep>xameH apy3bi oxcaaaxa xanbUHa. BTC xneTox 
npHaeraiomeio ciiapyjxn cjioa (xa6a. II, 12, 15, noKa3ana nBOHHoii CTpeJixoii) yronmeHa 
h Taxjxe MHiiepajiH30Bana, b ociiobiiom h3 xpeMiie3eMa — Nothocnide molissima (pnc. 4, 
46), BHau poaa Oreocnide (pnc. 4, 3). Cxynbirrypa noBepxnocTH neperopoaox h xjieron- 
ubix CTenox xpHCTajiaonocubix kjictok b poae Oreocnide o6napy)KHBaeT BHaoBbie oco- 
6ennocTH: ona c naiiHJuioo6pa3HbiMH BbicTyna.vin y O. frutescens (xa6a. II, 10, 11) h 
O. rufescens hjih c yray6jieHHaMH y O. integrifolia (xa6a. II, 13, 14). 

y npeacTaBHreacH 6 poaoB rpnGbi, iiepenncneiiHbix aaaee, kjictkh BnyxpeHneio caoa 
Me.30KapnHa 3anoanenbi TBepabiM axiopcJaibiM npo3pa4iibiM coaepjKHMbiM, cTpyxTypnpo- 
BamibiM b BepxHCH MacxH (Ta6a. Ill, 1 — 72; IV, 1 — 12). Oho pacTBopHMo b rinaBHKOBOH 
KHCaOTe H, MaCTHMHO, B KOHueilTpHpOBaHIIOH COJI3HOH H, OneBHAIIO, B OCHOBHOM COCTOHT 
H3 KpeMiie3eMa. Y Gibbsia, Leucosyce h Maoutia coaepjxHMoe BbicTynaeT b ueiiTpe xneTXH 
y neyranmeHiiOH HTC b BHae 6oaee hjih Menee xpyimoro rpanenoro cTOJiGHxa (pnc. 4, 
1, 2; xaGji. Ill, 7, 2, 5, 6), y Neodistemon, Pipturus h Pouzolzia 3axaii4HBaeTca 
aiiHKaabi/biMM 3y6uaMH (pHc. 5 , 16, 26, 4; Ta6ji. Ill, 7 , 8, 10, IP, IV, 4), BxoaamHMH b 
nopbi na HTC (raGji. Ill, 6). Jlniub y Pouzolzia rubricaulis XBepaoe coaep>XHMoe 
coTOBHanoe, a BiiyTpemiaa noBepxiiocTb HTC yceana nacTbiMH coconxoBHaHbiMH Bbicxy- 
naMH (pnc. 5 , 3 ). <t>opMa h BeaH4Hiia xneTox stoto cjioa, cxyjibnTypa BnyrpemieH 
noBepxnocTH BTC (Ta6a. Ill, 3, 4, 8, 11\ IV, 6 — 12), BejiH4Hiia, 4acTOTa pacnoaoxceima 
h tJjopMa aiiHKaabiibix BbrcTynoB coaepJXHMoro h cooTBeTCTByiomHx hm nop aa HTC 
(Ta6ji. Ill, 9, 12; IV, 1 — 3) pa3iioo6pa3iibi h aBaaioTca aHamocTH4ecKHMH npH3iiaxaMH 
aa a poaoB, a b poae Pouzolzia — aaa cexijHH, rpyiin 6hh3khx BHaoB h OTaeabHbix BHaoB. 
Poaw Leucosyce h Maoutia pa3jiH4aioxca no cxyabriType BHyxpeimeH noBepxnocTH BTC: 
y 1-ro poaa ona ceTnaTaa (Ta6a. Ill, 3), y 2-ro — b BHae neTaeBHanbix xaJKeii (Ta6a. Ill, 

4) . MonoTHiiHbiH poa Neodistemon (xa6a. Ill, 7— 9) no CTpyxType 3 toto caoa cxoaen c 
poaoM Pouzolzia. Oanaxo, b otjih4hc ot nocaeaHero, cjiaGo aoriacTiibiM y3KHM, yanHHeii- 
iibiM Baojib mioaa xjieTxaM cooTBeTCTBycT Meaxo3epnHCTaa cxyabiiTypa BHyrpenneH 
noBepxnocTH BTC (Ta6a. Ill, 8), a ne cernaTaa. 

Ana Bcex H3y4eHiibix BnaoB poaa Pipturus h Pouzolzia conglobata xapaKTepiibi 
noanroHaabiibie icneTKH BHyTpeiinero caoa Me3oxapnHa, y3KHe aJinmibie 3y6ubi Mnnepaab- 
hoto coaepjKHMoro, pacnoaoxcemibie 6oaed hhh Menee nacTO, h y3KHe nopu na HTC 
(xaGji. Ill, 10—12; IV, 2). 

B poae Pouzolzia HTC KaeTOK hmciot 3 THna nop: oKpyrnbie, y3Kne aJinmibie h y3Kne 
H3orHyrbie (Ta6a. IV, 7— 3), a BTC KaeroK — 3 ochobhhx Tuna CKyabnTypbi BJiyTpeHHeii 
noBepxnocTH c BapnaiiTaMH: 1) ceTaaTyio (HM4aTO-ceT4aTyio, Ta6a. IV, 5; aaGnpHiiTOBHa- 
HO-ceT4aTyio, Ta6a. IV, 6); 2) Gyropaaryio (Ta6a. IV, 8); 3) 3epiiHCTyio (Kpynii03epnHC- 
Tyio, riepexoaamyio b Gyropaaxyio, MeaK03ep»HCTyio, KopajiaoBHano-3epiiHCTyio, Ta6 ji. IV, 
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9). Ha3BaiiHbie Twibi rioBepxHOCTH Moryr coaeTaTbca xax b npeaeaax oanoii kjictkh 
iHanpnMep, ceTnaTaa c 3epriHCTOCTbio, Ta6a. IV, 10), Tax h b coceaHHx KaeTxax (Ta6ji. IV, 
11, 12). B THnoBoil ceKUHH poaa kjictkh BiiyTpeiiHero caoa Me30KapriHa pa3HOo6pa3Hbi 
no tJjopMe — ot jionacTHbrx c pa3HOH CTeneiibio h3bhjihctocth ctchok no noaHroiiaabiibix, 
b ochobhom ne opHenTHpoBaiibi BflOJib naoaa, peaKo — y3Kwe, BbiTanyTbie Bjjojib naoaa, 
c 6ojiee nan Merree npaMbiMH paananbiibiMH CTeuxaMH. CKyjibnTypa BiiyTpenneH HOBepx- 
hocth BTC 3thx KjieTOK pa3HOo6pa3iia, xax onncaHO Bbiine. KLhctkh nocaeanero rana 
HMeiOT 3epHHCTyio CKyjibiiTypy. B cexu. Memorialis c{)opMa kjictok h CKyabnTypa 
BHyTpeHHefl nOBepxrrocTH hx BTC oanoo6pa3iibi: y3KHe, BbiTanyTbie Baoab naoaa kjictkh 
Bcerjja hmciot (b otjihhhc ot ranOBOH cckuhh) aMHaTO-cerHaTyio cxyjibnTypy BTC. 

3iifloxapnHH 5—65 mkm tojiuj., 6ecuBeTHbiH hjih xopHHHeBarbin, o6pa30BaH 1, 
peaKO 2 — 3 cjioaMH CKjiepena ( Chamabainia, pnc. 3, 10a, 6\ Neraudia, pnc. 6, 3). 
2 — 3 cjioa moxho BHaerb Taxxe y HexoTopbix bhjjob poaoB Boelimeria h Pouzolzia b 
cepeanne JiaTepanbUbix cTopoir naoaa. CKjiepenabi 6ojiee hjih Meiiee Kpyrnibie, c tojictoh 
nopHCToi! o6ojiohkoh, HHoraa HMnpeniHpoBaimoH TaHHiiaMH, HepeaKO coaepxaT TaHHiibi 
TaKxe b KJieTOHHOH nojiocTH. B naane (pnc. 7, 1 — 18) ohh aonacTHbie hhh huoh c{)opMbi, 
HMeiOT 6oaee hjih Menee CHabiio H3BHJiHCTbie paanaaiaibie ctchkh h pa3nHHiion BejiHHHiibi 
h (JjopMbi noaocTb; cicnaaKH ctciiok nopoii cnjibiio cSanxenbi h iiohth Hepa3JiHHHMbi 
i Chamabainia, pnc. 7, 18, Miiorae Bnaw poaa Pouzolzia, pnc. 7, 9, 11). B npeaeaax poaoB 
Boelimeria h Pouzolzia onepTaHHa CKaepena pa3noo6pa3iibi, Bbipaxeiibi MuoroHHCJieHHbie 
nepexoflbi ot iieaonacTHbix k aonacTHbiM no cjjop.ue KaeTxaM. B 6oabuiHHCTBe poaoB 
CKaepeHflbi H3oaHaMeTpH l iecxHe hjih caerxa yanHueiibi, no ne opHenTHpoBaiibi b oahom 
HanpaBaeiiHH, b poaax Neodistemon, Phenax, Pipturus (nacTb bhjiob) h Pouzolzia ohh 
non™ Bceraa 6oaee hjih Meiiee y3KHe, BbiTanyTbie Baoab naoaa (pnc. 7, 9— 11). CicaepeH- 
jbi BapbHpyiOT ot cHHbiio ynaoniemibix c meaeBHaiiOH noJiocTbio h He6oabUJHM hhcjiom 
HeBeTBaixiHxca nopoBbix KanaaoB ao paanaribiio yaJiHHcinibix c MHoroHHcaeinibiMH bctbh- 
uiHMHca nopoBbiMH xaiiaaaMH. Bbicoxne Kpyrnibie cxaepenabi xapaKTepiibi aaa poaoB 
Debregeasia (pnc. 3, 1, 2), Nothocnide (pnc. 4, 5) h Oreocnide (pnc. 4, 3), xax h aJia 
HexoTopbix BHaoBapyrax poaoB (HanpHMep, Boehmeria ulmifolia; Cypholophus rufescens, 
pnc. 1, 4\ Pipturus argenteus). BbicoTa dcnepena moxct 3iia4HTeabiio MeiiaTbca b 
npeaeaax oanoro njioaa, iianpuMep, y Archiboehmeria (pnc. 3, 4) ona non™ b 2 pa3a 
6oabuie b 6yropxax, a y Boehmeria cylindrica (pnc. 2, 5) — b cepeaniie 6oxoBbix CTopon 
iLioaa. B Bepxiiefl Hacra cicnepeHa Hiioraa HMeeTca cerb aneil, o6pa30BaBinHxca b 
pe3yabTaTe BiiyTpeiiHHx BbipocTOB HTC, xax y bhjiob poaa Nothocnide. Y N. molissima b 
noaocTb KjieTKH BaaiOTca BbipocTbi o6oaonxH, hto, bo3mo>kho, cBa3ano c najiHHHeM b lien 
KpcMne3eMa. Y Touchardia latifolia (pnc. 3, 9a) noaocn. dcnepena b BepxneH aacTH HMeeT 
MHoro'iHcaeiiHbie OTBeTBaeiiHa. 

BoiioaHHTeabiibiH noxpoB naoaa 

AnaTOMHHecxoe crpoeiiHe aoiioaHHTeabnoro noKpoBa naoaa, o6pa30Baiinoro okojio- 
ubcthhkom, pa3iioo6pa3iio, H3yHeno naMH Menee noapo6iio, aeM cTpoeime nepHxapnna. 
B hcm moxiio pa3aHHHTb ao 60 caoeB kjictok (oco6einio miioto — b pe6pax y neKOTopbix 
BRaOB poaa Pouzolzia). Toaiunna noKpoBa KOJieSaeTca ot 2 ao 600 mkm (MaxcHMaabna 
y Pouzolzia). B poaax Archiboehmeria (pnc. 3, 4), Astrothalamus (pnc. 3, 5), Boehmeria 
(pnc. 2, 1, 2, 5 — 7) h Chamabainia (pnc. 3, 10a) cyxoii oxoaouBeTHHx npn naoaax CHJibHO 
cxaT h npeacTaBjien xopnaiieBOH hjih 3eJienoBaroH HeaH({)c{)epeHUHpoBannoH nnenxoH, 
Ha cpe3e nacTO c iiepa3HHHHMOH KaeTOHiioH CTpyKTypoil. Cxarbie kjictkh coaepxaT 
xaoponaacTbi, TaiiHiibi, Hiioraa — apy3bi oxcaJiaTa Karibuna. KaeTKH iiapyxHoii aiiHaepMbi, 
tax h b apyi'Hx poaax (pnc. 5, 16), HepeaKo pa3BHBarc>Tca b ToacTocTeniibie bojiockh, o6biHHO 
HMCiouiHe GyropHaryio, HMnpeniHpoBannyio KpeMiie3eM0M o6oaoHxy. JlHinb y neKOTopbix 
BHaOB Boehmeria BiiyTpenHaa annaepMa oxoaouBeTH h xa CKjiepncJjHUHpoBana (pnc. 2, 3). 

MacHCTbiH noxpoB naoaa b poaax Cypholophus, Debregeasia h Sarcochlamys npH 
rep6apH3amiH npeBpamaeTca b oneiib TOiiKyio 6eccTpyxTypnyio, xax upaBHJio, ne coaep- 
xaiuyio TaHHiiOB naeHKy (pnc. 1, 1 — 4\ 3, 2) h naMH He H3yHen. Y Touchardia 
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GeccTpyxTypwaa uaenxa -roame, H3 cnjibno oxarbix Tonxocremibix xae-rox, coaepxainHX 
xjiopoujiacTbi, nepeaxo apy3bi oxcajiaTa xaabima, a b napyxiion 3imaepMe — hhctouhtw. 
ripocTopiibiii riOKpoB riaoaoB Neraudia — MHorocaoriiibiH, M3 iiapeuxHMuofl rxaHH, 
coaepxamefi Tanmibi n apy3bi oxcaaara xaabpHa. Cmoh BHyrpemieH siiHaepMbi Bbiaeaa- 
eTca b neM 6aaroaapa SoabmoMy coaepxcaimio TaiiHHOB h cnjibiio yTOjimeiitibiM Tanren- 
UHailbllblM KJieTOHlIblM CTdlKaM. 

B apyrax poaax aoiioaiiHTeabHbm noKpoB moxct cocraBJiaTb 3uaHH r rejibiiyio, mioraa 
aaxe 6oabmyio aacTb CTeiiKH naoaa. Tax, y Oreocnide (put. 4, 3) h Nothocnide (pwc. 4, 
4a, 6) oir 4 —7-caoHHbiH, Taimncoaep>xamHH, y Nothocnide b cpeamix caoax c yaacTxaMH, 
anajioiHHiibiMH cjiH3eBi>iM nojiocTa.M, o6pa30BaHiibiMH xaerxaMH c TBepabiM 6ecuBenibiM 
coaepxHMbiM. CoacpxcHMoe na6yxaeT h pacTBopaerca b Boae h mojkct upeacTaBaaTb 
coGoh, no MHennio O. B. Hkobjicboh (anniioe coo6meime), MHHepajiH30BaHiiyio caH3b, 
coaepxatuyio xpeMHHH. Ha6yxaime cjih 3H npoHCxoan r c paapyrneimeM napyxiibix caoeB 
noxpoBa h BbixoaoM caH3H napy>xy. nepHKapimii b o6ohx poaax HMeeT cxoanoe crpoeime. 
Ejiaronapa npncyrcTBHio xopomo pa3BHToro oxonouBeTimxa, «cpocmeroca» co ctchxom 
3aBa3H y>xe b uBeTxe, caH3ecoaep>xamHH 3X30xapnHri lie pajBHBacTca. 

B poaax Neodistemon, Pipturus h Pouzolzia (pnc. 5, la, 6, 2a, 4) xopomo pa3BHT h 
rncToaorMHccKH aHcfa^epeimupoBaH aonoamiTeabUbm noKpoB naoaoB c TBepabiM MHiie- 
paaH30BamibiM nepmcapimeM. Baoab 6ojiee nan xienec MiioroMucaemibix npoBoaaumx 
nynKOB b neM Macro (JropMHpyioTca pe6pa, a b nocaeaneM poae raxxe h xpbiaba. Kax 
noxa3ajio name nccacaoBanne, npoBeaeunoe coBMecruo c I. Friis n C. M. Wilmot-Dear, 
ero CTpoenne b poae Pouzolzia pa3iioo6pa3iio n cneumJatHHo aaa rpynn 6an3xnx BHaoB. 
Hncao ero caoeB h hx crpyxTypa 3iia4H r reabno BapbnpyiOT. Y paaa BHaoB (HanpnMep, y 
P. formicaria, P. scaberrima) cpearme cjioh noxpoBa Meaxoxaerubie, H3 ryGaaTOH raHH- 
nonocnoii Txairn c ueGoabmHMH MoxxaeTimxaMH, y apyrnx (HanpnMep, P. sanguinea, 
pnc. 5, 4) ohm o6pa30Baiibi 6oaee win nene oxarori, mioraa xpynnoxaeTiioH h pbixaon, 
napeHXHMoii co caa6o yroamcmibiMH xjieTOMiibiMH oGoaonxaMH. B peGpax nan no BceMy 
oxoJiouBeTiinxy iiexoaopbix bm;iob (nanpHMep, P. zeylanica, P. triandra) pa3BHBaerca 
pbixaaa Mexaimaecxaa Txaub M3 pa3aeaetnibix 6oaee nan Menee xpymibiMH MexxaeTiiH- 
xaMH cxaepewa nenpaBHJibnoH cfropMbi — jionacTiibix wan c OTBeTBaermaMH. Hapyxnaa 
siiriaepMa y nexoropbix BnaoB coaepxHT cari3b (pwc. 5, 4). CxaepeuxHMiiaa oGxaaaxa 
npoBoaamnx nyaxoB xopomo pa3BHra ww OTcyrcTByeT. Kpbiaba oxoaouBeTimxa o6pa30- 
Baribi y oaimx BnaoB aspenxHMoii, y apyrHx — anacTOM03HpyiomHMH TaxaMH Boaoxon. 
Y Pouzolzia conglobata h BnaoB Pipturus CTpoeiiHe aoiioMimreabHoro noxpoBa riaoaa 
cxoano no nanHamo b ero cpeaHinibix caoax xaerax, 3anoaneniibix, xax h y Nothocnide, 
MHnepaaH30BatmoM caH3i>io (pnc. 5, 16). ripn nonaaaiiMH b Boay y BnaoB Pipturus 
coaep>xHMoe sthx xaerox, a y P. asper Taxxe xaeTomibix oGoaoaex, naGyxaer h c 
pajanMiiOH cxopocTbio (b 3aBMCHM0CTH ot BHaa) pacTBopaercH b Boae, aaBaa, cyaa no 
BceMy, xaeirxHH pacTBop. 


OScyjxaeHHe 

Tnnbi nepHxapnHa m B03M0>xiibre nanpaBaenna SBoaiouHH 
naoaa 6eMepneBbix 

Ha ocuoBamrn noayHemibix aamibix b Tpn6e Boehmerieae moxiio BbiaeariTb 7 thiiob 
CTpoeima nepHxapnHa. 1 -m — oruocHTeabno MHorocaomibiH c naenaaTbiM, wnoraa 
TaiiHiicoaepxamHM win caH3ecoaep>xamMM 3X30xapimeM m Me30xapriHeM M3 HecxoabXHX 
xpHcrajiaonociibix caoeB, Hiioraa (y Cypholophus) pa3aeaemibix cxaepenxHMOH. Xapax- 
repen aaa poaa Cypholophus h 3 neorponHMecxHX bmxiob poaa Boehmeria ( B. pavonii, 
B. radiata, B. ramiflora). 2-ii cxoaen c TnnoM (1), no c naaHcaaoBHaiibiM TaiiHiicoaep- 
xaiUHM 3X30xapnHeM h Me3oxapimeM, aHtJx^epemmpoBaHiibiM Ha napyjxnyio 1—2-caofl- 
nyio xpymioxjieTtiyio oapeBecneBmyio napeuxHMy h Biiyrpemnoio Miiorocaoirnyio xpnc- 
ranaoHocnyio 30iiy. Paanaabno yaaMiiemibie xjictxh nepBoii cfiopMHpyiOTaonoaHHTeabHbie 
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pe6pa nepHxapnna na jiaTepajibiibix cTopoHax naoaa. XapaxTepeH aia Boehmeria repens. 
3-h — MajiocjioiiHbiH, aacTO 4-cjiohhmh tohxhh, Hapyxubie cjioh b ochobhom napeuxnM- 
Mue, 3K30xapnHH cjiH3ecoflep»:aiuHH (I BapnaHr) hjih 6e3 cjih3h (II BapnaiiT), c TaiinuaMH 
K1H 6e3 HHX, MO>KeT 6blTb IIJIOTHblM KaK 3a C4eT TaHHHOB, Tax H 3a C4eT TOJICTbIX 
caeToaiibix cTeiiOK (III BapnaiiT). Me30xapnnn AHtJjtJjepeHUHpoBaH Ha Hapyarayio napeH- 
IHMHyiO 30Hy (HHOraa CXaepHtJlHHHpOBailHyiO) H eaHHCTBeHHblH XpHCTaJUIOHOCHblH CJIOH. 
XapaxTepeH: I BapnaiiT ana poaoB Archiboehmeria, Astrothalamus, Sarcochlamys h 
■exoTopbix BHflOB Boehmeria, Debregeasicr, II BapnaHT — aia neKOTopbix bhaob Boeh¬ 
meria, Debregeasia ( D. saeneb), Nothocnide, Phenax, poaoB Myriocarpa, Touchardia ; 
HI BapnaiiT — aia poaa Chamabainia h Phenax laevigata. 4-h — cxoaeH c ranoM 3(1), 
eoiaxo BHyrpeiiHHH cjioh Me30Kapnna coaepacHT aMopcJaibin KpeMiie3eM. XapaxTepeH aia 
poaoB Gibbsia, Leucosyce, Maoutia. 5-n — cxoaeH c thiiom 3(11), oaHaxo Me30KapiiHii 
c 2 pa3JiH4aioiuHMHCa no CTpyxType MHHepajiH30BamibiMH cjioaMH: BepxiiHH c xpeMHe3e- 
mom b ymriiueHHOH BHyrpenneH creuxe kjictok, iihjxhhh c apy3aMH oxcaaaTa xanbUHa h 
iwoptJiHbiM xpeMHe3eMOM b pa3iibix aacTax xaeToanon nojiocTH. XapaxTepeH ajia poaa 
Oreocnide h Nothocnide molissima. 6-ii ran — BapbnpyioaHH no 4HCJiy caoeB, noa- 
HOCTblO CXJiepHtJlHUHpOBaH H CHJIbHO MHHepajIH30BaH, 3X30- H Me30XapriHii C TOJICTbIMH, 
HMnperHHpoBaHHbiMH xpeMiie3eM0M xjieToaiibiMH o6ojio4xaMH, HapyjxHbiii cjioh(h) Me3o- 
xapnna coctoht H3 BoaoxnoBnaiibix xjieTox, BHyrpeHHHH cjioh coaepxHT aMopcJmbin 
xpeMiie3eM. XapaxTepeH aia poaoB Neodistemon, Pipturus, Pouzolzia h Hemistylis, 
Rousselia (Tpn6a Parietarieae). 7-ii THn — MHorocnoibibiH tojictmh, cpaBHHTejibiio 
xp\TiHoxaeTiibiH, co cjiojxiioh 30iiajibnocTbio jiHraHcJiHunpoBaHHoro Me30xapnna, cxoaeH 
c THnoM (6) no nannanx) xpeMHe3eMa b o6oaoaxe xaeTOx 3X30xapnna (b 3tom rane — 
Toabxo b HTC), npHcyrcTBHio BOJioxnoBHfliibix xjieTox b Me30xapnnn (oaHaxo jiHinb b 
cpeaneii 30He) h xpeMiiHeBoro coaepxHMoro b xjierxax ero BiiyrpeiiHero cjioa. XapaxTe¬ 
peH oia poaa Neraudia. 

ripH oueuxe cTpoeiiHa nepnxapnna c sbojiiouhoiihoh tohxh 3peHHa npHMeHHM, Ha 
Ham B3niaa, xoaexc npuMuraBiiocra h npoaBHHyTOcra npH3HaxoB ceMeinioii xoxypbi 
UBeTxoBbix pacTeHHH (MejiHxan, 1972, 1973), nocxojibxy nepnxapnHH xpannBHbix 
(JlyHxnHOHajibHO 3aMenaeT peayunpoBaiinyio ceMennyio xoxypy. nepnxapnHH 1-ro rana 
mojxho, no-BHflHMOMy, paccMaTpHBaTb xax Han6ojiee npHMHTHBHbin b Tpn6e, aaBUinn 
Hanajio BceM apyrnM ranaM nyreM peayxuHH nwcaa oanoTHniibix xpHCTaaaoHOCHbix caoeB, 
TpanccJiopManHH xpHCTanaoiiociibix xjieTox b 2-xaMepiibie h HaxonjieiiHa aMoptJinoro 
xpeMiie3eMa b Bepxnen 4acTH xaeTxn, rHCToaoraaecxon ancJicJiepeHnHauHH Me30xapnna, 
noaBaeHHa caH3eBbix xaerox b 3X30xapiiHH h xaerax c yroaineHHOH HMnperHHpoBaHHoii 
xpeMHe3eM0M o6ojio4xoh — b 3X30xapiiHH h Me30xapriHH. Mbi npeanojiaraeM necxoabxo 
HanpaBaeHHH TpanctJiopMauHH ncxoanoro rana iiepnxapiiHa aaa poaa Boehmeria (pnc. 8). 
Pa3BHTne can3ecoaep>xainero 3X30xapnna h HeoTaeaaioiiieroca ot nemo naeHaaToro 
oxoaouBeTiinxa o6ycaoBHJio iioaBaenne b 3tom poae xocTaHxoBHaiioro aiiTOxaprinoro 
moaa oco6oro rana. KocTauxoBHaiibie iuioabi b npeaeaax Tpn6bi caeayeT, oneBnaHO, 
paccMaTpHBarb xax BropnaHbie. 

IlpoaBHiiyTaa cTpyicrypa nepHxapnna pa3iibix TnnoB cooTBeTCTByeT pa3an4iibiM na- 
npaBaennaM cneunajiH3auHH naoaoB. Tax, naoabi c ranaMH nepHxapnna 3 h 5 aacTO 
aBaaiOTca 3Hao30oxopiibiMH, xocTanxoBHaiibiMH, coGpamibiMH b njioriibie roaoBaaTbie 
conaoana, uBeroaoxe xoTopbix nepeaxo Macncroe. B poaax c iiepnxapriHeM 6-ro Tuna 
pa3BHBaiOTca rnapo- h aHeMOxopiibie anacnopbi ( Pouzolzia) h nan6oaee apxo BbipaxeHa 
reTepoxapnna. 

B OTJiHane or Tpn6bi Urticeae (KpaBnoBa, 1997), b xoTopon nae3HOMoptJaibie aeprai 
o6napy>xeHbi b Handoaee xpyniibix naoaax nexorapbix BHaoB Dendrocnide, y 6eMepneBbix 
npHMHTHBiioe CTpoeHHe nepHxapnna ne CBH3aH0 c xpyniioceManiiocTbio. FIpHMHTHBHbie 
iLioabi b poaax Boehmeria h Cypholophus oaenb Meaxne, c neo6biaiioH acHMMeTpnen: 
pe6pa nepnxapnna 3iia4HTejibno pa3jiHaaiOTca no BeanaHiie, eaHHCTBeiiiibin npoBoaainnn 
nyaox npoxoanT b MeiibuieM pe6pe. Boaee xpynnoe pe6po, o6pa30Baimoe pa3pocuienca 
cxaepenxHMon h/hjih oapeBecneBuien napeuxHMon, aacTo HMeeT noaocra npaBnabHon 
(JxipMbi h, no-BHaHMOMy, npeacTaBaaeT co6on pyanMeiiT BToporo nnoaonncraxa. Bo3mo>x- 


2 BoTanH i iecKHH xypHaji, N? 6, 2001 r. 
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Phc. 8. Bo3MOxcHbie HanpaarieHHfl Tpaiic(f>opMauHn dpyKTypbi nepHKapiiHa b po;ie Boehmeria. 

/ — B. ramiflora ; 2 — B. repens\ 3 — B. pavonii\ 4 — B. radiata ; 5 — B. celtidifolia', 6 — B, aspercr, 7 — B. bullata subsp. 
coriacea ; 8 — B. cylindrical 9 — B.japonica. LLlTpnxaMn noKa3aHbi Taninibi b 3K30KapnHH, TOHKaMH — nonoJiHHTe;ibHbiH noKpoB 

IL'IOAa, 06pa30BaHHblH OKOJIOUBeTHHKO.M. 


ho, pyaHMeiiTaMH unoaojiHCTHKOB aBJiaioTca Taioxe aononiiHTenbHbie pe6pa iiepHKapiina 
Ha JiaTepajibHbix croponax nnoaa Boehmeria repens. 3to noaTBepxaaeT npeanonoxenne 
o tom, hto ana Urticales hcxoahoh 6 bina 3aBa3b, o6pa30Baimaa mhoihmh (6 onee 2) 
njioflOJiHCTHKaMH c HecKOJibKHMH ceMa3a4aTxaMH (Bechtel, 1921; Berg, 1989). 

HajiHHne apxaHHHbix nepT b nnoaax Boehmeria h Cypholophus, a Taioxe crpyxTypiioe 
pa3Hoo6pa3ne nepHKapnna b poae Boehmeria Moryr, b cootbctctbhh c npHnumioM 
ncxoanoro MopcJ)onorHHecKoro pa3Hoo6pa3na (MaMKaeB, 1991, h ap.), CBHaeTenbCTBOBarb 
06 anuecTpajibiiocTH o6ohx poaoB b npouecce 3BonioLtHOHHoro cJJopMHpoBaHHa rpu6u, 
ocoGeHHo poaa Boehmeria. 3to cornacyeTca c iianGonbineH apeBHOCTbio nocneaHero b 
ceMeflcTBe no naneoGoTaHHHecKHM aanitbiM (Knobloch, Mai, 1986; Collinson, 1989). 
Hyxito OTMeTHTb, hto npHMHTWBHOMy THny CTpoeiiHa nepHKapiiHa cooTBeTCTByeT hhtc- 
BHaHoe pbiabue, hto ripoTHBopenHT OBoaiounomibiM nocTpoeiiHaM C. J. Chen (1985), 
nonaraiomero Taxon thii pbuibua oaHHM H3 naH 6 onee iipoaBHiiyTbix b Tpn 6 e. 

06Hapy>xeiio, hto OBomouna nepHKapriHa (h Been ctciikh naoaa) BbipaxaeTca ne 
ToabKo b TpauccJjopMauHH anaTOMHHecKon crpyKTypbi, no h b 3Ha4HTeabiio.M H3MeiieHHH 
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ero xHMHHecKoro cocTaBa, o neM CBnaeTeabCTByioT pa3nn4iibie cfiopMbi KpncTaaaoB h 
BCK pHCTajuiHMecKHx MHiiepaiibiibix h Hirbix BKJii04eiiHH, pa3Hoo6pa3He tJ)OpM MHHepajlH- 
sauHH KjieTOK nepHKapnna h OKoaonBeTHHKa (naKonJieiiHe MHiiepajibiibix coeannennH, b 
OCHOBHOM KpeMHe3eMa, lie TOJlbKO B IIOHOCTaX, 110 H B 060H04KaX KJieTOK). 

Oano H3 nanpaBJieiiHH 3bojhohhh nepHKapnna cB33ano c cnabHOH MHHepanH3auneH 
5130- h MeaoKapiiHa (b poaax Neodistemon, Pipturus h Pouzolzia), a HMeimo, c 
BinpernnpoBaiiHeM o6oao4eK hx Kaerox KpeMiie3eM0M. B nepHKapuHH Neraudia, rae 
ctpeMiieiiHe Me30Kapnna h o6oao4ex Kaerox 3K30xapiina nenoanoe, moxho OTMeTHTb 
aanaabHbie 3Tanbi 3Toro npouecca. Eoaee xpyiiHbiH naoa b stom poae, cna6>KeHHbiH 
esoooflHbiM pa3pocuiHMca okojioubcthhkom, h MHorocjioHHbiH KpyniiOKJienibiH nepnxap- 
chh c 6ojibHJHM hhcjiom oflHOTHnHbix napeuxHMHbix cjioeB aBjiaioTca aoBoabiio npHMH- 
TBBHblMH, B03M0XII0, COXpailHBUJHMHCa B CB33H C 3Ha0300X0pnen. 

Moxuo npearionoxHTb, hto SBoaionna nepnKapiiHa b poae Pouzolzia nponcxoanaa 
ayreM TpaHCtfiopMauHH coaepxainero KpeMiie3eM BiiyTpeimero caoa Me30xapnna b na- 
apaBaeiiHH ot 6oaee paciipocTpaneiinoH ceTnaroH CKyabiiTypbi BiiyrpeHHeH noBepxnocTH 
BTC icneTOK k 6yrop4aroH Han 3epnncT0H, 4to, bo3mo>kho, cBa3ano c coBepiuencTBOBa- 
HHe\i tJjyiiKUHH aKKyMyaauHH MHiiepaiibiibix BeaiecTB xaeTKOH. OanoBpe.vienHO b TKaHax 
sepHKapnna noaBJiaiOTca raiiHiibi. Bcaea 3a F. D. Boesewinkel h F. Bouman (1994) Mbi 
CHHTaeM, 4to hx HaKonaeHHe Morao o6ecne4HTb naoaaM 6oabUjyio ycTon 4 nBocTb k 
aoBpexaeHHio MnxpoopraHH3MaMH h H36biT04H0My CBeTy. riocaeanee H3MeneiiHe, 04e- 
muho, 6biao aaaiiTHBiibiM b CBa3H c npeanoaaraeMbiMn iiaMH nepexoaoM Pouzolzia ot 
jpeBeciiOH XH3neHH0H tJiopMbi k TpaBaiiHCTOH h c nepeMemeHHeM H3 Me30tJ)HTHbix 
saiUHmemibix MecT oGnTanna TpoiiH4ecKoro aeca k 6oaee oTKpbiTbiM h xcepotJwTiibiM. 

Poab o k oaouBeTn hk a b tjiop mh po b aii h h ctciikh naoaa 

OaiiOH H3 TeiiaeimHH sbohiohhh naoaa b TpH6e Boehmerieae aBHnocb pa3BH'rne H3 
OKoaouBeTHHKa cTpyKrypHpoBaiiiioro aonoanHTeabiioro noKpoBa. Bna4ajie (npn naoaax) 
yBanaioiHHH h ruieiiaaTbiii, on b npouecce SBomounn npHo6peTaeT CTpyxrypnyio h 
rHCToaornaecKyio antJ)tJ)epenuHaHHio. Flpn stom OKoaonBeTiinx Bee 6oaee TecHo npHMbi- 
naeT k iiaoay h b HexoTopbix poaax ne OTaejiaeTca ot ctchkh 3aBa3H yxe b ubctkc. 
IIoayaeHHbie pe3ynbTaTbi noKa3biBaiOT, 4to OKoaouBeTHHK npn naoaax pa3BHBanca b 
3Ha4HrejibiiOH creiieiin ne3aBHCHM0 ot nepHKapnna. Tax, oaHOTnmibiH 6oaee nan Meiiee 
co4Hbifl noxpoB naoaa H3 OKOJiouBeriiHKa y Cypholophus h Debregeasia h oaHOTnnHbin 
xe naeiinaTbifl noKpoB b poae Boehmeria MoryT coneTarbca c nepHKapnneM pa3Hbix 
CTpyxTypHbix THnoB. C apyroii CTopoHbi, b HexoTopbix poaax (HaupnMep, Oreocnide, 
Pouzolzia) CTenxa naoaa c «npHpocujHM» nan iijiotiio iipnaeraiomHM k nepnxapnnio 
xopouio CTpyKTypapoBaiiiibiM aonoaiiHTeabiibiM HOKpoBOM, oneBnano, sBomonnoHnpoBa- 
aa xax eanHoe neaoe. 

®opMnpoBanne 6oaee nan Meiiee MacncToro noxpoBa naoaa, pa3noo6pa3iioro no 
aHaTOMHnecKOMy crpoeiinio h cTeneiiH CMbixanna co CTenxoii naoaa — oano H3 ochobhwx 
HanpaBaeHHii pa3BHTna OKoaonBeTiiHxa, iipoaBaaiouieeca napaaaeabHo b pa3iibix poaax 
ne3aBHCHM0 ot CTpyxTypbi nepHKapnna. HepeaKo sto coneTaeTca c pa3BHTneM MacncToro 
«UBeToao>Ka» naoTiibix roaoBnaTbix conaoanH h, oneBnano, aBaaeTca iipHcnoco6aenneM 
k 3iiao3ooxopnH. Cyxofl CTpyKTypnpoBaniibiH aonoaiiHTejibiibiH noKpoB CBa3an c TBepabiM 
MHHepajiH30BaniibiM nepHKapnneM. 

AnaTOMnnecKyio CTpyxTypy aonoanHTeabiioro noKpoBa naoaa nacTo moxho CBa3aTb 
c oco6ennocTaMH ancceMHiiannH n npopacTanna, ao cnx nop MaaoH3y4eniibiMH y 
npeacTaBHTeaeii Tpn6bi. Pbixaaa Txaiib, pa3BHBaioinaaca b pe6pax oxonouBeTiiHxa nexo- 
Topbix BnaoB poaa Pouzolzia, CBHaeTeabcrByeT o rnapoxopnH. FIoaBaenHe caH3eBbix 
iLieroK b rioKpoBe naoaa Nothocnide, Pipturus n iiexoropbix BnaoB Pouzolzia HaBoanT 
Ha Mbicab o ero pojin b noraomeiiHH h yaepxaiiHH Baarn h o MHKCOKapiiHH, B03M0XII0, 
CBa3annoH c 3iiH3ooxopneH. Flaoabi Nothocnide co caH3eBbiMH xaerKaMH b cpeaHnx caoax 
OKoaouBernnKa o6napyxnBaiOT KOiiBepreiiTiioe cxoacTBO c naoaaMH HexoTopbix BnaoB 
poaa Dendrocnide, coaepxainnMn can3b b Me30Kapnnn. B Han6onbmeH CTenenn nepenoc 
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cJjyHKUHH c nepHKapnna Ha CTpyKTypnpoBaiiHbiH aonoauHTeubiibiH noKpoB naoaa moxho 
Ha 6 jiioaaTb b poaax c TBepabiM MHnepajiH30BanHbiM nepnKapnneM, Hepeaxo aocTaroHiio 
peayuHpoBaiiHbiM. BaxubiM cbohctbom TaKoro aonoaHHTeabHoro noKpoBa aBaaeTca 
iuiacTHHHOCTb ero MoptJjojioro-anaTOMHHecKoro cTpoeHHa (npn oaHOTHnnoM cTpoeHHH 
nepHKapnHa), KOTopaa o 6 ycaoBanBaeT 3HaHHTeabHbiH b sthx poaax noanMopcJ)H3M naoaa. 
reTepoMoptJjiibie anacnopw oaHon oco6h (nanpHMep, KpbiaaTbie, 6 ecKpbiabie, pe 6 pHCTbie 
(y BHflcrn poaa Pouzolzia ) hmciot, oneBnaHO, pa3iibie cnoco 6 bi ancnepcnn h oco6chhocth 
npopacTaHwa. 


3HaHeriHe anaTOMHMecKoro CTpoenna naoaa 
ana CHCTeMaTHKH t p n 6 bi 

Oco6ennocTH CTpoeHHa nepHKapnna h aonoaHHTeabHoro noKpoBa naoaa, a Taxxe 
xapaxTep ynacraa OKoaouBeTHHKa b tJjopMHpoBanHH ctchkh naoaa aBaaiOTca anarnocTH- 
aecKHMH npH3naxaMH aaa poaoB, BHyrpHpoaoBbix TaxcoHOB h mhothx BnaoB. Oiih 
no3BoaaioT onpeaeaaTb rpaHHUbi poaoB, cxoanbix no MaxpoMopcJionorHHecKHM rrpH3naKaM 
(nanpHMep, Boehmeria h Pouzolzia (Wilmot-Dear, Friis, 1996)) h CTenenb hx poacTBa. 
K anarnocTHHecKHM npH3HaxaM nepHKapnna orHOCHTca ne Toabxo ero rncToaornHecKaa 
30HaabnocTb, ho Taxxe CTpyxTypa xaeTOK (nanpHMep, KpHCTaaaonocnbix) h tJiopMa 
MHHepaabHbix OTaoxeiinn (KpaBUOBa, ilKOBaeBa, 1998). BbiaeaeHHbie naMH no npn3HaxaM 
CTpoenna nepHKapnna rpyriribi poaoB (cm. Ta6anuy) ne coBnaaaiOT c rpynnaMn, ycTanoB- 
aeHHbiMH no npH3naKaM CTpoeHHa nbiabueBbix 3epeH (Sorsa, Huttunen, 1975) h ne 
cooTBeTCTByiOT noaTpn6aM, oiiHcamibiM H. A. Weddell (1856) na ochobc npH3HaKOB 
HaaHHna OKoaouBeTHHKa, CTeneHH ero cMbixanna c 3aBa3bio h KOHcncTenunn npn nnoaax. 
CTpyxTypa oxonouBeTHHxa, 6oaee naacTHanaa no cpaBHeHHio c KoncepBaTHBHbiMH 
nepHKapiiHeM h ceMeHHoii Koxypoii, ne MoxeT, Ha Ham B3raaa, HMeTb npeanoHTeHHe npn 
nocTpoeiiHH CHcreMbi TpH6bi. floanoe necooTBeTCTBHe rpynn poaoB, BbiaeaeHHbix Ha 
ocHOBe npH3HaKOB CTpoeHHa naoaa h na ocuoBe MaKpoMoptJjoaoraHecKHx npH3HaxoB 
(Weddell, 1856) cBHaeTeabCTByeT o necocToareabiiocTH cymecTByiomeio aeaeHHa TpH6bi 
Ha noaTpn6bi. Tpyrinbi poaoB I—V, no-BnaHMOMy, Taxxe Heab3a npHHaTb b KaaecTBe 
«ocnoBbi» aaa BbiaeaeHHa noaTpH6. 

BMecTe c TeM Hyxno oTMeTHTb, hto noayHemibie aaHHbie no poay Neraudia, 
cocTaBaaiomeMy OTaeabHyio rpynny (IV), xoTa h coraacyiorca c MiieHHeM R. S. Cowan 
(1949) o HexoTopon ero 6aH30CTH c poaoM Pouzolzia, CBHaeTeabCTByioT, cxopee, 06 
o 6 oco 6 aeHHocTH h apxaHHHocTH Neraudia. CpaBiiHTeabno xpynHOMy naoay c yHHKaabiion 
b npeaeaax Tpn 6 bi MoptJjoaorneH cooTBeTCTByeT h yHHKaabnaa xe, aoBoabno iiphmhthb- 
Haa CTpyxTypa nepHKapnna. Eme oaHOH oco 6 ennocTbio 3Toro poaa, TaKxe npeacTaBaa- 
ioineH co6oh, no Miiennio Friis (1989), npHMHTHBiiyio nepTy, aBJiaeTca naJiHHne Maeanoro 
coxa, hto BbiaeaaeT ero H3 ceM. Urticaceae h c 6 anxaeT c Moraceae. FlepeHHcaennbie 
CTpyKTypHbie OTanana Moryr cayxnTb ocHOBaHneM ana Bbiaeaenna poaa Neraudia b 
OTaeabHyio noaTpn 6 y. 

B ipynny III Mbi noMemaeM poabi Hemistylus h Rousselia, TaK xaK CTpoenne 
nepHKapnna CBHaeTeabCTByeT 06 hx npnHaaaexnocTH k Tpn 6 e Boehmerieae, a ne k 
Parietarieae. Ban30CTb poaoB b ipyunax III h V noaxpenaaeTca hx cxoacTBOM b cTpoeunn 
OKoaouBeTHHKa (nan ero OTcyrcTBneM) n pbiabua, pa3iioo6pa3iibix b npeaeaax apyrnx 
rpynn. 

noayaeHHbie pe3yabTaTbi noKa3biBaiOT, hto cymecTByiOT neTKne pa3anHna no anaTo- 
MHHecKOMy cTpoennio naoaa Mexay poaaMn Pipturus h Pouzolzia. Bna Pouzolzia 
conglobata npaBnabnee paccMaTpnBaTb b cocTaBe poaa Pipturus, xax Pipturus dentatus 
(C. B. Rob.) C. B. Rob., synon. nov. (Kravtsova, Friis, Wilmot-Dear, unpublished). 
FIouTBepxuaeTca B03M0XH0CTb o6T>euHneiiHH poaoB Pouzolzia s. str. n Memorialis (Ben¬ 
nett) Buch.-Ham. ex Wedd. (incl. Gonostegia Turcz.) b oanH poa b xanecTBe ceKunii, 
aei'Ko aHarnocTupyeMbix no CTpoeiiHio BHyrpeHHero caoa Me30Kapnna. 

CxoacTBO b CTpoeunn nepHKapnna yKa3biBaeT Ha poacTBo Boehmeria c poaaMn 
Archiboehmeria, Cypholophus h Phenax, a poaa Sarcochlamys — c poaoM Debregeasia. 
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BwecTe c TeM b ipynne I cxoactbo MOxeT 6 birb 
pe 3 y.nbTaTOM napajuiejibiioii 3kojiiolihh, npnBea- 
aefi k nosiBjieiiHio iipoaBHuyTofl penyunpoBaH- 
crpyKTypbi, h lie aBJiarbca noKa 3 arejieM 
diH 3 Koro poacTBa. Tax, HajiHHHe b KpncTajuio- 
aociibix KJieTKax Astrothalamus naiiuJuioo 6 pa 3 - 
iux BbiCTynoB na toactoh cenTe c 6 jiH»:aeT ero c 
pcaoM Oreocnide. Poai.i Debregeasia, Sarcoch- 
Mmys h Astrothalamus moxho oGbexiHUHTb c 
poaaMH II rpymibi Ha ocuoBe cxoanoro cipoeiina 
apHCTajuioiiocHbix kjictok, coflepxamnx apy 3 bi 
OKcanaTa Kajibuna, h hmcioiuhx TO/icTyio cenTy. 

Poflbi Notliocnide (Chew, 1969 ) h Pipturus 
aairoe BpeMa 6biJin o6beflniienbi b oahii poa. 
HacToaaiee HCCJieaoBaiiHe noflTBepan.no hx ca- 
MOCToaTeflbuocTb h noKa3ajio, hto oiih HMeior 
cxofliioe aHaTOMHHecKoe CTpoeHHeaonojiiiHTeflb- 
Horo noKpoBa iuiofla h oneHb pa3AHHnyio CTpyx- 
Typy nepHKapnna. BaxHbiM npH3HaK0M, yxa3bi- 
aaiomnM na hx 6flH3Koe poflCTBo, aBjiaeTca npn- 
CXTCTBHe B aHaTOMHHeCKH pa3JIHHaiOmHXCa Cfloax 
nepHKapnna aMopc{)Horo KpeMHC3eMa b toh hjih 
hhoh tJiopMe. Bo3moxiio, cpacTanne OKoaonBeT- 
RHKa c 3aBH3bio npoH30ujJio panbine, neM nana- 
.Tocb OKpeMneuHe 3K30Kapnna, hto npeaoTBpaTH- 
.10 3tot npouecc. CneaoBareAbHO, rpynnbi II h 
UI BKfllOHaiOT, OHeBHflllO, 6flH3KHe poflbl, CXOfl- 
Hbie no flannoMy npH3iiaKy h no npHcyrcTBHio 
xopoaio pa3BH'roro flonojiUHTejibnoro noKpoBa 
iLiOfla, njiOTiro coeflnneHHoro c nepnKapnneM. 

CTpyxTypa nepHKapnna, aocTaTonno oaho- 
THnHaa b npeaeaax 6ojibmnncTBa poaob,.b flByx 
H3 hhx (Boehmeria h Debregeasia) o6napyxHBa- 
«t 3HaHHTejibiioe BapbHpoBanne. B poae Boehme¬ 
ria 3To CBa3ano, ohcbmaiio, c ero apeBiiocTbio. 
H3yHenne aHaTOMnnecKon CTpyKTypbi njioaa y 
BHflOB Boehmeria Hoboto CBeTa (Kravtsova et 
al., 2000 ) noKa3ano, hto jinuib b stom peraoHe 
no oco6ennocTaM CTpoeHna nepHKapnna moxho 
B biflejiHTb 4 rpynnbi h necKoabKo noarpynn 
BHflOB. 3ro xopoujo KoppeflnpyeT c rpynnHpoBa- 
HHeM BHflOB no MaKpOMOpcJjOflOrHHeCKHM npn- 
3HaKaM h MoxeT nocjiyxHTb ociioboh flfla peBH- 
3 hh pofla h co3flaiiHa ero chctcmm b mhpobom 
M acuiTa6e. 

B pofle Debregeasia pa3JiHHna Mexay D. wal- 
lichiana h apyrHMH H3yHeinibiMH bhaamh coor- 
BeTCTByiOT poflOBbiM. Bojiee Toro, neo6biHiiaa 
crpyKTypa CKjiepeHXHMiioro Me30Kapnna h Kpnc- 
TaflJIOHOCllblX KJieTOK BblflejtaiOT 3TOT BHfl H3 

Bcero ceM. Urticaceae. 

nepHKapnnn Touchardia oOnapyxHBaeT yiiH- 
Kanbuyio .B Tpn6e tJiopMy yTOJiuteiiHH KaeToniibix 
o6ojioHeK b 3K30Kapnnn h napyxnoM cjioe Me30- 
Kapnna, n oco6ennoe cTpoenne CKaepena siuto- 
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Kapnna. 3th npinnaKn, Kaic h CTpyKTypa iibuibueBbix 3epen (Sorsa, Huttunen, 1975), 
c6jiHxaiOT poa Touchardia c tph6oh Elatostemeae (ireoiiy6jiHKOBaunbie aainibie), b 
Koropyio ero nepBonananbno h no.viemaji Weddell (1854). 3ro coniacyeTca c o6oco6jien- 
nocTbio poaa b TpwGe Boehmerieae no anaTOMHH apeBecnribi (Bonsen, ter Welle, 1984) 
h JiHcra (Bigalke, 1933, no: Bonsen, ter Welle, 1984) h noaTBepxnaeT npefliionoxerine 
Friis (1989) yaajinTb ero H3 aannon Tpn6bi. Poa Myriocarpa, ne cooTBeTCTBy iolizh h rpn6e 
GeMepneBbix no cTpoenHio apeBecHiibi h ancTa, BbiaeaaeTca b new Tatoxe nariHHHeM b 
3aBa3H flByx oannaKOBO pa3BHTbix npoBoaaiuHX nyHKOB, 4TO xapaKTeptio ana TpH6bi 
Urticeae. 

npoBejtennoe nccneaoBanne noica3ajio, hto CTpoemte nepmcapiiHa b Tpn6e Boehme¬ 
rieae 6onee pa3iioo6pa3iio, next b npyrnx Tpn6ax ceMeiicTBa. Thu 3(1) cxonen c THnoM 
«Urtica», wnpoico paciipocTpaneniibiM b TpnGe Urticeae (KpaBitoBa, 1997), oanaxo, b 
OTJiHHne or Urticeae, y GeMepneBbix b napyxnbix cjioax nepHKapnna ne cfropMupyerca 
CHCTCMa inapouHTOB, h paananbiibie CTeincn Hecjni3eBbix KjieroK staoKapnna jiHtnenbi 
yTonmeiiHii b Bnae BepTHKaJibiibix Taxeii. 

nojiynemibie pe3yabTarbi CBnacTejibCTByioT o neoanopoanocTH Tpn6bi Boehmerieae h 
neo6xoaHMocTH ee peBH3HH nyreM oricara ot cymecTByiomero aenenna na rtoaTpH6bi, 
Btcmonenna b nee poaoB Hemistylus h Rousselia, HCKjnonenHa poaa Touchardia (h, 
bo3moxho, raKxe po;ta Myriocarpa), oGbejinneiiHa poaoB Pouzolzia h Memorialis (incl. 
Gonostegia). Oiih Taxxe noKa3biBaioT ee 6nn3Koe poacrBO c TpnGaMn Forsskaoleae h 
Parietarieae. Bee 3, bo3moxiio, npoticxoaaT ot oGmero npeaxa (Friis, 1989). B poae 
Forsskaolea (KpaBLjOBa, 2000) CTpyKTypa nepuKapiiHa exoana c npHMHTHBnon CTpyKTy- 
poii y HexoTopbix BnnoB poaa Boehmeria. nepnKapnnn b rpnGe Parietarieae ( 3 a 
HCKJiiOHeiiHeM poaoB Hemistylis h Rousselia), b xoropoM xopotno Bbipaxen nnuib 
OKpeMiieBinHii 3K30Kapnnn, aBJiaerca, no-BnanMOMy, pe3yjibrai'OM penyKunn nepHKapiina 
THiia Pouzolzia. 3to yKa3biBaeT Ha B03Moxnoe nponcxoxaenne or oGiuero upeaxa TpHGbi 
Parietarieae h rpynnbi 6eMepHeBbix, oGbenniiatOLnen Pouzolzia h 6;iH3Kne poabi. 
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EoTaHHBecKHii micTHTyr no.iyHeno 2 XI 1999 

hm. B. Jl. KoMapoBa PAH 
CanKT-fIeTep6ypr 


SUMMARY 

The fruit wall structure is studied in 81 species of all 19 genera of the tribe Boehmerieae. Seven 
types and several variants of the pericarp are distinguished. They differ in exo- and mesocarp 
structure, in the form of intracellular mineral deposits and in the presence of silica in cell walls. 
The endocarp, in contrast with related tribes Parietarieae and Forsskaoleae, is always sclerified. The 
possible trends of pericarp evolution are discussed. In anthocarp of many species a partial transference 
of pericarp functions to structuralizcd accessory fruit envelope from perianth is shown. Pericarp (and 
often fruiting perianth) structure is a diagnostic feature, which may be used in determination of 
genera limits and their relationship as well as for taxonomy of large genera. The differences 
discovered in fruit wall anatomy disagree with division of Boehmerieae into subtribes by 
Weddell (1856) and informal division of the tribe on the basis of palinological data (Sorsa, Hutunen, 
1975). The genus Neraudia , isolated within the tribe by both fruit morphology and anatomy, and 
the presence of milky sap, probably represents a separate subtribe. Genus Touchardia (and, perhaps, 
also Myriocarpa) should be excluded, and Hemistylus and Rousselia — included to the tribe. 
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OJIOPA H PACTHTEJILHOCTL BOJIOT EBPOIIEHCKOrO CEBEPA 
POCCHH (B nPEflEJIAX TAE2KHOH 30HBI) 


V.A.SMAGIN. I M.S.BOTChI . FLORA AND VEGETATION OF MIRES IN THE NORTH RUSSIA 

(IN TAIGA REGION) 


flaH o63op paCTHTejibHOCTH 6 ojiot eBponencKoro CcBcpa Pocchh. OTMeaeHbi cooSmecTBa 50 accouHapHii, 
11 C 01030 B, 7 nopwKOB h 5 KjiaccoB. flaH cxaTbiii ananin hx (jiaopu, npHBcaen npoapobiyc BbiaejieHHbix 

CHHTaK COHOB. 

K a io a e r bi e c.n o r a: CcBep, EbponencKaa Pocchh, pacTHicabHOCib 6 ojiot, Taexuaa 3011a, KJiacciifjiHxanHH 
paCTHTejibHOCTH. 

CTaTba npeacTaBJiaeT htoi'obmh o63op (Jixiopbi h pacTHTeabnocTH 6 ojiot eBponeiicKoro 
CeBepa Pocchh (b npeaeaax Taexuoii 30Hbi) na ocuoBe MaTepnanoB, coSpaHHbix Hccae- 
HOBaTejiaMH pa3iibix noKOjieiiHH (HaHHiiaa c aamibix H. T. Cojiohcbhh h M. C. Boh no 
ceBepo-BocTOHHOH HacrH PecriyGjiHKH Komh). B pa 6 oTe Hcnojib30Baiibi MaTepnajibi, 
co 6 paHHbie Ha rpaHHue noa3oa aecoTynapbi h ceBepnoil Tail™, a Taioxe oiiHcaiiHa 
paCTHTejibHOCTH 6 ojiot CeBepHoro ripHypanba, BbinoaneHiibie Boh b nenopo-HjibiHCKOM 
3anoBeaiiHKe b 1971 —1974 rr. JXiia co3uaiiHa noapo 6 HOH CBoaKH-o63opa pacTHreabHocra 
6 ojiot (3ajiyMaHHOH aaa Bceft eBpoiieflcKOH nacTH Pocchh ot rpannubi aecoTynapbi ao 
jiecocTenHOH 30iibi) 6 buin npeanpHHaTbi HCcaeaoBanna corpyaiiHKaMH BojiOTiioro 3Kcne- 
aHUHOHHoro OTpa,ua Oraeaa reo 6 oTaiiHKH BoTaiinnecKoro HiicTHTyra hm. B. JL KoMapoBa 
(BHH) PAH (M. C. Boh, B. A. CMarHii, E. O. Ky 3 bMHiia) c ynacTHeM cryaeHTOB h 
aciinpaiiTOB (A. 3ailueB, H. BeKOBHineB, B. CaiiKOBCKHH, T. MHHaeBa) b MypMancKoii 
(1985 r.), BoaoroacKoii (1986 r.) h ApxaiirejibCKOH (1987—1988 rr.) o 6 jiacTax. Oiih 
6 buiH npoaoaxeHbi Boh h CMarHHbiM npn iipoBeaeiiHH HccneaoBaHHH b K)ro-3anaanoH 
nacTH Pecny 6 jiHKH Komh (1995 r.) h Ha EoabinoM Cojiobcukom ocTpoBe (1996 r.). TanHM 
o6pa30M, 6 biaa oxBanena TeppHTopna PyccKoro CeBepa ot KoabCKoro n-OBa ao CeBep¬ 
Horo Ypaaa, ot no 6 epe>Kba Beaoro Mopa ao loxiibix ipaiiHU BoaoroacKoii 06 a. h 
P ecny 6 anKH Komh. Bonpoc o ipaiiHuax pernoHa, o 63 op 6 oaoTHoii pacTHTeabnocTH 
KOToporo 3aecb aaeTca, y aBTopoB b CBoe BpeMa Bbi3biBaa pa3Horaacna. Boh CHHTajia, hto 
ero caeayeT orpaiiHHHTb iioa30iioil cpeaneil railrH h ne paccMaTpiiBarb b iieM pacTHTeab- 
HocTb 6 ojiot naxoaaniHXca b noa30iie ioxiioh rail™. CMarHii, H3-3a cJjopMaabiioro 
yao 6 cTBa, a Taxace iieoripeaeaeiiiiocrH h pa3iioHTeiiHa b jiHTepaType rio Bonpocy o tom, 
rae caeayeT iipoBoaHTb 3Ty rpaiinuy, npeanonea Biarb 3 a ocHOBy aaMHiiHCTpaTHBiibie 
rpaiinubi o 6 aacTefl, TpaanuHOHHO CHiiraioniHxca ceBepiibiMH (CMarHii 1999a, 6 , b, 2000a, 
6 , b). noaTOMy b iipeaeabi paccMarpHBaeMoro pernona nonaaH ioro-3aiiaaiibie nacTH 
BoaoroacKoii o 6 ji. h Pecny 6 aHKH Komh, KOTopbie aeiicTBUTeabno TpyaHO CHHTaTb ceBe- 
poM, b crporo naynHOM cMbicae caoBa. TaaBiibiM neraTHBiibiM nocaeacTBHeM sroro aBHaocb 
nonaaaHHe b pajpaa «ceBepHbix» paaa pacrHTeabiibix accouHanHii, apeajibi KOTopbix ne 
3axoaar ceBepiiee npeaeaoB noa30iibi kdkiioh railrH, Bxoaaiunx b cocTaB KJiacca Phrag- 
miti-Magnocaricetea. Bo H36e»;anne neiipaBHabiioro BocupnaTHa H3JiaraeMoro MaTepnaaa 
npn xapaKTepncTHKe Taxnx accouHauHil (CMarHii, 20006) noanepKHBajiocb hx ycaoBiioe 
OTneceHHe k pacTHTeabnocTH 6 ojiot CeBepa h oipaiiHHeniioCTb pacnpocTpaneiiHa ioxho- 
TaexHoii nacrbio pei'HOHa. flpyiHx, HCKaxaioinnx ecTecTBeHiiyio KapTHiiy cocTaBa h 
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CeBep EBponeHCKoii Pocchh. 

/ — ctoahkh 3Kcne;iHUJioHHoro OTpsua, 2 — rpaHiiuu pafionoB HCC^ejoeaHHa. 

pacnpocTpaneHHa pacTHTejibHbix coo6mecTB 6ojiot PyccKoro CeBepa, cjieacTBHii «aaMH- 
HHCTpaTHBHoro» paciHHpeHHa ero rpaiiHUbi Ha ior, c naweM tohkh 3peHHa ne HMeeTca. 
EaHHHHHO BCTpeseHHbie b EejicoepcKOM p-ne BonoroacKOH o6ji. coo6mecTBa acc. Primu- 
lo-Schoenetum ferruginei h Caricetum lepidocarpae, BaaHHoii CTaTbe ne paccMaTpHBaioTca 
h hx BHflOBoii cocTaB npH ana^H3e (fmopbi He yHHTbiBae-rca. PaiioHbi npoBeaenHbix 
HccjieaoBaHHH (cm. pncyHOK.) oxBaTbiBaiOT Becb ceBep EBponeiicKon Pocchh. Xotb 
npeaiiaraeMbiii o63op 6e3ycjioBHO ne;ib3a paccMaipHBaTb KaK iiojiHbiii h OKOHHaTejibHbiH, 
oh aBjiaeTca htotom non™ 40-Jie-rnero 3Tana HccneaoBaiiHa 6ojiothoh pacTHTejibHOCTH 
PyccKoro Cesepa, BaauibiM maroM Ha nyra co3aaHHa KjiaccHt^HKauHH h CBoaKH-o63opa 
pacTHTejibHOCTH 6ojiot Bceii paBHHHuoii nacTH EBponeiicKon Pocchh. 

H3yMeHHe pacTHTejibHOCTH 60 JIOT IipOBOflHJlOCb MapUJpyTHbIMH reo60TaHH4eCKHMH 
MeToaaMH. MapmpyTbi BbifinpaJiHCb Tax, 4To6bi moxho 6 bi.no oxBaTHTb MaKCHMyM pa3HO- 
o6pa3na 6 onoT h 6ojiothoh pacTHTenbHocTH HccneayeMoro perHOHa. HenocpeacTBeuHO b 
none HccjieaoBaHHa npoBoaHJincb MeToaoM 3aKnaaKH npot^Hneii, nepeceicaioinHx Bee 
npeacTaBJieHHbie Ha 6 onoTe MHKponaHawatJiTbi h pacTHTenbiibie coo 6 mecTBa. OnncaHHa 
BbinojiHajiHCb no Mepe cMen pacTHTejibHOCTH. TycTOTa ce™ 3aKnaabiBaeMbix npot^Hneii 
jaBHcena ot hjiouimh 6ojiot h CTenenn pa3Hoo6pa3Ha hx pacTHTenbHocTH. 

3a roabi HccaeaoBaHHH 6bino BbinonHeno oicono 1 Tbic. onncaHHii pacTHTenbHocTH, 
o6caeaoBano 6onbwoe 4Hcno 6onoT h 6onoTHbix MaccHBOB (paiioHbi, oxBaneunbie 
HccjieaoBanHeM, o6o3Ha4eHbi na KapTe nyHKTHpo.M). 
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Pe3yjibTaTbi HCCJicflOBamia pacTHTeabnocTH 6 ojiot eBponencKoro CeBepa Poccnn 
onyOanicoBaHbi panee (CMarMH, 1999a, 6, b, 2000a, 6, b). Heab aaHnofi paSoTbi — o6maa 
xapaKTepHCTHxa BbiaeaenHbix cnnTaiccoHOB, anaan3 (^aopncTHHecxoro cocTaBa pacm- 
TejibHocTM 6oaoT CeBepa (Ha ochob3hhh aaimux, noayneHHbix bo BpeMa BbinoaHeHna 
reoOoraHHHecKHx nccaeaoBaHnn), cpaBHenne c TaxoBbiM SoaoT CeBepo~3anaaa (Boh, 
CMarnH, 1993). 

Xowerca noanepKHyTb, hto pa6ora — ruioa yc hjihh rpynnbi nccaeaoBaTeaefi, aapoM 
KOTopofi, BaoxHOBaaiomeii h opraHH3yiomeH, BbinoaHHBLneii 6onbmnii oSieM noaeBbix 
nccaeaoBanHn, cnaoii 6biaa Mapnna CepreeBHa Boh. 


<t»aopa HccjieaosaHHbix 6oaoT 

Ojiopa cocyaHCTbix pacTeHnii 

B ocHOBy aHajiH 3 a (Jwiopbi noaoxenw aaiwbie, noaynenHbie bo BpeMa reoOoTaHHHecxHX 
HccaeaoBaHHfi. CaeaaHo omno 1 tbic. onncannii (Ha OoaoTax CeBepo- 3 anaaa — 6 oaee 
3 Tbic.), Ha ocuoBe KOTopbix npoBeaeii TaKCOHOMHnecKHH, reoipat^HnecKHii, axoaornHec- 
khh h 3 KOJioroueHOTHHecKHH anaaH 3 (Juiopbi Sojiot. Bcero 6 biao BbiaBaeno 260 BHaoB 
cocyancTbix pacTennii h 86 bhaob ancTOCTeSeabiibix mxob. Ha CeBepo- 3 anaae cooTBeT- 
CTBeiiHO — 357 h 127 , b KapeaHH — 283 h 110 (Ky 3 neuoB, 1989 ), OTaeabHO B 3 aTOM 
CeBepHOM IlpHypaabe — 158 h 70 (Boh, BacnaeBHH, 1980 ). 

no rpynnaM Bbicmero TaKconoMHHecKoro paHra OoaoTHaa tjraopa Pyccxoro CeBepa 
pacnpeaeaaeTca caeayiomHM o6pa30M: cocyancTbix cnopoBbix 14 bhaob (5.4 %); roaoce- 
MeHHbix 7 BHaoB (2.7%); noKpbiToceMenHbix 239 bhaob (91.9%), b tom nncae: oaHo- 
aoabHbix 90 BHaoB (34.6 %), aByaoabiibix 149 BHaoB (57.3 %). 

Bnabi, oTMeneHHbie Ha OoaoTax, OTHocaTca k 56 ceMeiiCTBaM (na CeBepo-3anaae — 
k 70). Cpean 11 HanSoaee npeacTaBaeHHbix no nncay BHaoB ceMencTB — Cyperaceae 
(38 BHaoB, nan 15 %), Poaceae (20, nan 8 %), Rosaceae (15, nan 6 %), Salicaceae (14, 
nan 5.5 %), Asteraceae (13, nan 5 %), Orchidaceae (11, nan 4.3 %), Ericaceae (BKaionaa 
Vacciniaceae ) (10, nan 4 %), Scrophulariaceae h Betulaceae (no 8 BHaoB nan no 3.3 %), 
Apiaceae h Caryophyllaceae (no 7 BHaoB nan no 3 %). K hhm npnMbncaiOT 4 ceM.: 
Ranunculaceae, Juncaceae, Equisetaceae, Polygonaceae (no 6 BnaoB nan no 2.5 %). Ilo 
cpaBiieHHio c (Jwopon SoaoT CeBepo-3anaaa 3aecb 33MeTHO yBeanneHne aoan ceM. 


TABJIHUA 1 

CooTHouieiine uinpoTHo-reorpa^mHecKHX aaeMeHTOB bo tjbiope 
cocyancTbix pacreHHH 6 ojiot CeBepa n CeBepo-3anaaa 


UIwpoTHO-reorpa4)H4ecKHe 

3JieMeHTbl 

! 

(pjiopa 6 o;iot 

CeBep 1 

CeBepo-3anaa 

A 

E 

A 

E 

! 

T unoapKTHMecKHe 

21 

8.0 

18 

5.0 

F nnoapicrofopeaiibHbie 

20 

7.6 

11 

3.0 

ApKToajibnwficKHe 

12 

4.6 

— 

— 

Apicro6opeanbHbie 

1 

0.4 

12 

3.3 

EopeaabHbie 

181 

69.3 

287 

80.7 

Bopeajibilo-HeMopajibHbie 

13 

5.0 

20 

5.5 

HeMopaabHbie 

2 

0.8 

9 

2.5 

naiopH30HanbHbie 

11 

4.2 

* 

* 


npHMewaHHe. A — mhcjio bhuob; 5 — ao/i» ot o6iuero micjia bhaob b %; * — 
He BbwejuuiHCb. 
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TAEJIHUA 2 

CooTHouieiiHe aojiroTHO-reorpattjn'iecKnx djicmchtob bo (jxnope 
cocyawcTbix pacTeHnfi 6 o;iot CeBepa h CeBepo-3anaaa 


iJo;iroTno-rco['pac|)H , iecKMe 

afieweHTb] 

Ojiopa 6 o;iot 

CeBep 

CeBepo-3aiiaii 

A 

S 

A 

6 

UnpKyMnoaapHbie 

114 

43.7 

230 

63.6 

EBpa3naTCKne n eBponen- 

76 n 18 

29.1 n 6.9 

61 

17.2 

CKO-cn6npcKne 





EBponeiicKne n CBponencKO- 

30 n 1 

11.5 m 0.4 

55 

16.4 

aMepMKaHCKwe 





AMcjniaTJiaHTMMecKMe 

4 

1.6 

8 

2.2 

AM(J)HOKeaiiHMecKne 

2 

0.8 

1 

0.2 

Cn6npcicHe 

15 

5.7 

2 

0.4 


np 11 m e'ia h iie. 06o3na>ieiiMH cm. Ta6;i. 1. 


Salicaceae, Betulaceae. Oanaito no cpaBHenwo c (Jmopoii Gojiot oraejibno B3HToro 
CeBepnoio npnypaaba cymecTBennbix otjihhhh neT. 

AnajiH3 reorpatJiHnecKHx aaeMeiiTOB (Jmopbi iiOKa3an cymecTBeHHbie otjihhhh ot 
C eBepo-3anaaa. no innpoTnoMy pacnpeaeaenmo BHflbi oTHecenw k 8 rpyimaM (Ta6ji. 1). 
Tax xe xax n na CeBepo-3ariaae, npeoGaaaaiomeH aBJiaeTca Gopeammaa rpynna. Oanaito 
aona rmioapKTnnecKHx, rnnoapKTo6opeajibHbix n apKToajibiiHncKHx rpynn bhaob 3aMemo 
B03pacTaeT, a neMopaabubix n Gopeaabiio-neMopajibHbix bhaob yMenbiuaeTca. 

Cpean aonronibix ipyun, KaK n Ha CeBepo-3anaae, npeoGaaaaioT nnpKyMiiojiapHbie 
BHflbi (Ta6ji. 2). McHbiue aoaa aMt^HOKeaiinnecKnx n eBponencKHx bhhob, Gonbiue — 
eBpa3H3TCKMX h cn6npcKnx. 

no creneiiH BCTpenaeMocTH Ha Gonorax Bnabi othochtch k cneayioinnM ipynnaM: 
peaKHe — 182 (70.0 %); criopaannecKHe — 46 (17.5 %); nacrae — 12 (4.5 %); aKTHB- 
Hbie — 20 (7.6 %); yiiHKajibiibie — 1 (0.4 %). Kaic n na GoaoTax CeBepo-3anaaa, 
aKTHBiibix n nacTo BCTpenaioinnxca bhaob Mano, Ha nx aonio npHxoanTca 12—13 % ot 
oGmero nncjia bhaob. 

no CTeiienn oGnana Bnabi noapa3aeaenbi na caeayiomne ipyniibi: pacceannbie — 69 
(26.3 %); eanunmibie — 155 (59.3 %); oGnabnbie — 38 (14.4 %). B oraHnne ot CeBe- 
po-3anaaa, 3aecb Goabiue 0Ka3ajiacb aoaa eaHunmibix BnaoB, a oGnabiibix BnaoB Menbine. 

Moxoo6pa3Hbie 

ripn onncaunn Gojiothoh pacTHTeabiiocTH ceBepa EBponencKoii Poccnn naMH Gbiao 
OTMcneHo 86 BnaoB aHCT0CTeGeai>in>ix mxob, 6 neHenomibix (a Taxxc 10 unman hhkob). 
JlncTocTcGeabiibie mxh oTHocarca k 17 ceM. CocTaB BeaymHx ceMencTB Bbiriiaanr caeay- 
iomnM o6pa30M: Sphagnaceae — 30 BnaoB (36%), Amblystegiaceae — 17 (20%), 
Mniaceae — 9 (11 %), Dicranaceae — 5 (6 %), Brachytheciaceae — 5 (6 %), Brya- 
ceae — : 4 (5 %), Meesiaceae — 3 (3.5 %). B ocTaaimbix 10 ceMeiicrBax b ochobhom no 
1 Bnay. 

Ha aoaio Beaymnx cemencTB ripnxoanTca 85 % (Jrnopbi. 

no reorpatJiHMecKOH CTpyKType npeoGaaaaioT unpicyMiiojiapubin (no mnpoTnoMy 
pacnpeaejicHHio) n Gopeaabiibin (no aoaroTno.My pacnpeaeaeHHio) aaeMenra. 

Hto xacaerca neHenomibix mxob (h jinmalinnKOB), to CTenenb nx npeacTaBaeHHOCTH 
b naiiiMX onncannax BecbMa iieBenmca. no3TOMy oTMenajincb amm, 3annMaK)mne CKoab- 
KO-Hn6yab 3aMeTiibin nponcnr naomaan naiionBemibie anmanunKn n o6pa3yiomne nep- 
nbin KOBep b Monaxmiax neHenomibie mxh. CTenenb hx BbiaBJiemiocTn b xoae namHx 
nccJieaoBaiiHH 6e3ycaoBiio HeBeanica. 
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reorpa4)H4ecKHe rpyrmbi bhaob cocyancxbix pacxeHHii aaiibi cornaciio «®aope ceBe- 
po-BOCTOKa eBponeHCKoii 4acrH CCCP» (1974—1977 it.), mxob — «CnncKy mxob 
xeppMTopMM 6biBiijero CCCP» (HmaxoB, A<|x>HHna, 1992). 


PacTHTejibiiocTb 6 ojXot PyccKoro CeBepa 

PacxHiejibiiocxb 6onox oxneceHa h3mh k 5 KjiaccaM, 7 nopaaxaM, 11 coicoaM h 
50 accouHanHHM. flajiee npHBoanxca hx npoapoMyc. 

Kjiacc Vaccinietea uliginosi Tx. 55. 

IlopaaoK Vaccinietalia uliginosi Tx. 55. 

Cok >3 Ledo pinion Tx. 55 (ananiocxHnecKHe BHabi: xa6a. 3, A, B). 

1. Acc. Sphagno-Pinetum Smagin 98 em Kaks 14. 

JlHamocTHnecKHe b nabi: Pinus sylvestris, Vaccinium uliginosum, V. vitis-idaea, 
Carex globularis, Pleurozium schreberi, Sphagnum angustifolium. BicniOMaex b ce6a 
cooOmecTBa c apeBeciibiM apycoM H3 cociibi bbic. 7 m h coMKiiyTOCxbio Kpou Sojiee 0.3. 

2. Acc. Betulo nanae-Piceetum obovatae Smagin 98. 

JlHamocTHnecKHe BHabi: Picea obovata, Betula nana, Vaccinium myrtillus, 
Empetrum hermaphroditum, Rubus chamaemorus, Carex globularis. Sphagnum russowii, 
Pleurozium schreberi, Polytrichum strictum, P. commune. BKjnouaex b ce6a cooOmecxBa 
c apeBeciibiM apycoM H3 ejiH (HHoraa c ne3Ha4HxenbiiOH npHMecbio 6epe3bi) bmc. 8 —-12 m, 
no c Maaoii coMKHyxocTbio Kpou — 0.1—0.3. 

3. Acc. Vaccinio-Chamaepericlymenetum suecici Smagin 2000 (xapaKxepHbiii BHa : 
xa6n. 3, Jl). 

JlHamocTHnecKHe BHflbi: Chamaepericlymenum suecicum, Vaccinium myrtillus, 
Rubus chamaemorus, Polytrichum commune. 

4. Acc. Carici globularii-Betuletum nanae Smagin 99. 

ZlHarHocxHHecKHe bhku: Carex globularis, Betula nana, Rubus chamaemorus, 
R. arcticus, Calamagrostis langsdorffii, Sphagnum angustifolium, Polytrichum strictum, 
P. commune. 

OxnH4HxenbHOH nepxoii 2 nocneaimx accoimauHH aBnaexca oxcyxcxBHe apeBecHoro 
apyca, xapaKxepHoro ana aaimoro miacca. Ho (JmopHcxHuecKHH cocTaB hx cooOmecxB 
oano3Ha4Ho CBHaexeabcxByeT 06 hx upHHaanexnocTH hmchho axoMy miaccy. 

AccounauHa paccMaxpHBaeMaa Biie coio3a, HMeiomaa nepexoaHbiii xapaxxep. 

5. Acc. Pino sylvestris-Sphagnetum Smagin 98 em Yurev, Filatov 13. 

flHarHOCTHHecKHe BHabi: Pinus sylvestris f. litvinowii, f. uliginosa, Andromeda 

polifolia, Oxycoccus palustris, Drosera rotundifolia. Sphagnum angustifolium, S. magel- 
lanicum, S. fuscum. BicmonaeT b ce6a cooOmecxBa c pa3pexeHnbiM (coMKHyToexb — 
0.1—0.3) H HH3KHM (3—7 M) apeBCCHblM apyCOM H3 COCHbl SoaOTHbIX t{)OpM, C aaHtjDHKa- 
XOpHblM MOXOBbIM — Ct^aniOBblM apycoM. 

Cok>3 Betulion pubescentis. Tx. 55 

6. Acc. Menyantho-Piceetum obovatae Smagin 98. 

X[HariiocxH 4 ecKHe b h a bi: Picea obovata, Menyanthes trifoliata, Comarum 
palustre, Equisetum fluviatile, Calamagrostis canescens, Chamaedaphne calyculata, 
Oxycoccus palustris, Vaccinium uliginosum, Sphagnum angustifolium, S. centrale, S. warn- 
storffii. BicnK)4aeT cooOmecxBa c apeBecubiM apycoM coMKiiyTOCxbio Kpou 0.2—0.4 h 
B bicoTOH 5—8 m, o6pa30BaHHbiM ejibio, nacxo co 3Ha4HxeabHOH npHMecbio 6epe3bi. 

AccouHauHa, paccMaxpHBaeMaa Biie coio3a, HMeioutaa nepexoanbiii xapaKxep. 

7. Acc. Pino-betulo pubescentis-Sphagnetum Smagin em Filatov et Yurev 13. 

JlnarHocxHuecKHe BHabi: Pinus sylvestris, Betula pubescens, Eriophorum vagi- 

natum, Chamaedaphne calyculata, Andromeda polifolia, Carex lasiocarpa, Menyanthes 
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TAEJ1HUA 3 

CHHTaKcoHOMHHecKHH cocTaB pacTHTejibHocTH 6 ojiot ceBepa CBpOneilCKOH >iaCTH Pocchh 
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Vaccinium myrtillus 

V. vitis-idaea 

Carex globularis 

Pleurozium schreberi 
Polytrichum commune 
Sphagnum girgensohnii 

S. russowii 

E 

Betula nana 

Eriophorum vaginatum 
Sphagnum angustifolium 

B 

Ledum palustre 

Vaccinium uliginosum 

Rubus chamaemorus 

Empetrum nigrum 

E. hermaphroditum 

Polytrichum strie turn 
Melampyrum pratense 

r 

Oxycoccus palustris 

Andromeda polifolia 
Chamaedaphne calyculata 

S Sphagnum magellanicum 
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TABJIHUA 3 ( npodojiDKenue) 
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trifoliata, Sphagnum angustifolium, 
S. fallax, S. magellanicum. BxaiouaeT b 
ce6a coo6mecTBa c ape Been wm apycoM 

BbICOTOH 2.5-8 M H COMKHyTOCTbK) 

0.1—0.3, o6pa3cmanHMM cocnoii n 6epe- 

30H, H C aaH^HKaTOpHUM MOXOBblM — 

ct^aniOBbiM apycoM. 

Kjiacc Oxycocco-Sphagnetea Br.-Bl. 
et Tx. 43 (aHaniocTHHecKHe Bnabi: 
Ta6a. 3, B, B, T, fl; Bnabi, (JiHTOueHOTH- 
necKHH onTMMyM Korapbix HaxoaHTca B 
cooOmecTBax xaacca E). 

IlopaaoK Sphagnetalia magellanici 
Kastn. et Floss. 33. 

Cok)3 Sphagnion fusci Br.-Bl. 20 

8. Acc. Empetro (hermaphroditi)- 
Sphagnetum fusci Du Rietz 21. 

9. Acc. Ledo-Sphagnetum fusci Du 
Rietz 21. 

Cok)3 Sphagnion magellanici 

10. Acc. Chamaedaphne-Sphagne- 
tum magellanici Bogdanowskaya-Guihe- 
neuf 36 et Boc 90. 

11. Acc. Betulo nanae-Sphagnetum 
angustifolii Smagin 2000. 

Cok)3 Sphagnion papillosi 
Smagin 2000 (anarHocTHuecKne Bnabi: 
Ta6a. 3, H) 

BKaronaeT accounaunn, HMeiomne uep- 
Tbi xax xaacca Oxycocco-Sphagnetea, 
Tax h Scheuchzerio-Caricetea nigrae, h 
HM eeT oannaKOBbie ocHoBaiwa 6biTb ot- 
HeceHHbiM k TOMy nan apyroMy. 

12. Acc. Menyantho-Sphagnetum fu¬ 
sci Blagoveschenskyi 36 et Boc 90. 

13. Acc. Menyantho-Sphagnetum 
magellanici Boc 90. 

14. Acc. Molinio caerulei-Sphagne- 
tum papillosi Kuznetsov 98. 

Knacc Scheuchzerio-Caricetea nig¬ 
rae (Nordh. 36) Tx. 37 (anaraocTHHec- 
Kne Bnabi: Ta6n. 3, )K). 

riopaaoK Scheuchzerietalia Nordh. 36 
(anarHOCTHHecKHe Bnabi: Ta6a. 3, T; 
o6biHHbie tuta coo6mecTB nopaaxa B, 

C{)HTOUeHOTHHeCKHH OIlTHMyM KOTOpblX 

aexHT b coo6urecTBax nopaaxa E). 
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Coio3 Rhynchosporion albae Koch 26 
CuHaraocTHHecKHe bhaw: ra6ji. 3, 3) 

Coo6mecTna accouHaunii coi03a oTJiHHaioTCH iiajiHMHCM pa3pe>Kcniioro TpaBHiio-Kyc- 
TapHHHKOBoro apyca h, icaic npaBH/io, coMKiiyToro ce^anioBoro apyca. 

15. Acc. Caricetum limosae Osvald 23. 

KnarHOCTHHecKHe bhaw: Carex limosci, Scheuchzeria palustris, Eriophorum 
vaginatum. 

16. Acc. Sphagno-Rhynchosporetum albae Osvald 23 et Koch 26. 

B h a r uoc thhcckhc BH/tbi: Rhynchospora alba. 

17. Acc. Sphagno-Baeothryetum cespitosae Smagin 99. 

BHariiocTHHecKHe bhaw: Baeothryon cespitosum. Sphagnum lindbergii, S. bal¬ 
neum. 

18. Acc. Hepatico-Baeothryetum cespitosae Smagin 2000. 

BnarHOCTHHecKHe bhaw: Baeothryon cespitosum, Cladopodiella fluitans, Gym- 
nocolea inflata. 

19. Acc. Caricetum rariflorae Friez 13. 

BnarHOCTHHecKHe bhaw: Carex rariflora, Oxycoccus microcarpus, Sphagnum 
lindbergii, S. balticum. 

20. Acc. Sphagno-Caricetum rotundatae Smagin 99. 

flHarnocTHHecKne bhau: Carex rotundata. Sphagnum lindbergii, S. majus. 

21. Acc. Sphagno-Eryophoretum russeolii Smagin 99. 

fliiamocTHMecKHe bhaw: Eriophorum russeolum, Sphagnum lindbergii, S. maj¬ 
us. 

22. Acc. Sphagno-Eriophoretum polystachii Smagin 99. 

Btiai'HOCTHHecKHe bhaw: Eriophorum polystachion. Sphagnum lindbergii. 

C 0103 Caricion lasiocarpae 

Coo6mecTBa acconHauHii coio3a hmciot 1-, 3-Hpyciiwe cTpoeiina. Be3Ae ecTb ocokobwh 
apyc (iiOKpbiTHe 8—30 %), b 6oni>iiiHiiCTBe cooGinecTB HMeeTca coMKiiyTwii moxoboh — 
ct^anioBbiii, pexe ihiihobwh ( Scorpidium scorpioides) apyc. B paAe coo6mecTB otmcmcu 
apyc 6 ojiotiioio paauOTpaBbH H3 Menyanthes trifoliata. 

23. Acc. Menyantho-Caricetum limosae Smagin 99. 

B, h a 111 o c t imecKiie bhaw: Carex limosa, Menyanthes trifoliata. 

24. Acc. Menyantho-Scheuchzerietum palustris Smagin 99. 

HHariiocTHMecKHe bhaw: Scheuchzeria palustris, Menyanthes trifoliata, Erio¬ 
phorum polystachion. 

25 . Acc. Caricetum lividae Smagin 99. 

B h a r 11 o c r h h e c k h e bhaw: Carex livida, Menyanthes trifoliata. 

26. Acc. Menyantho-Caricetum rariflorae Smagin 99. 

B h a r 11 o c t h m e c k h e bhaw: Carex rariflora, C. rostrata, Menyanthes trifoliata, 
Utricularia intermedia. 

27. Acc. Menyantho-Rhynchosporetum albae Smagin 99. 

B, h a r 11 o c t imecKiie bhaw: Rhynchospora alba, Menyanthes trifoliata, Utricularia 
intermedia. 

28. Acc. Menyantho-Baeothryetum cespitosae Smagin 99. 

Bh a 111 oc r h h e c k h e bhaw: Baeothryon cespitosum, Menyanthes trifoliata, Erio¬ 
phorum polystachion. 

29 . Acc. Caricetum lasiocarpae Osvald 23. 

B h a 1 11 oc t n l iecKiie bhaw: Carex lasiocarpa, C. chordorrhiza, Menyanthes tri¬ 
foliata. 

30. Acc. Caricetum rostratae Rubel 12 ex Osvald 23 emend. 

B h a r 11 o c t h h e c k h e bhaw: Carex rostrata, Menyanthes trifoliata. 

31. Acc. Sphagno-Caricetum aquatilis Smagin 99. 
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JIh a['noc thm ec kh e BHflbi: Carex aqucitilis, Sphagnum lindbergii, S. angustifoli- 
um, S. fallax. 

32. Acc. Eriophoretum russeolii Smagin 99. 

ijHariiocTHHecKHe BHflbi: Eriophorum russeolum, Menyanthes trifoliata. Coma- 
rum palustre. 

33. Acc. Eriophoretum polystachii Nordh. 28. 

j^HarHocTHMecKHe BHflbi: Eriophorum polystachion, Menyanthes trifoliata. 

nopuflOK Caricetalia nigrae Nordh. 36 (aHaruocTHHecKHe BHflbi: Ta6n. 3, O). 

C 0103 Caricion nigrae Koch 25 

34. Acc. Caricetum nigrae Br.-Bl. 15. 

BHamocTHMecKHe BHflbi: Carex nigra. 

AccounaitHH, paccMarpHBaeMbie Biie coio3a, HMeioinHe iiepexofliibiii xapaicrep ot 
iiopaflKa Caricetalia davallianae k nopaaicy Magnocaricetalia. 

35. Acc. Caricetum appropinquatae (Koch 26) Soo 38. 

flHaniocTHHecKHe BHflbi: Carex appropinquata. 

36. Acc. Caricetum diandrae Jonas 32. 

BnaniocTHHecKHe BHflbi: Carex diandra. 

37. Acc. Carici rostratae-Poetum pratensis Smagin 99 et Smagin in Boc et Smagin 93. 

flHarHOCTHnecKHe BHflbi: Poa pratensis, Bistorta major, Crepis paludosa, 

Saxifraga hirculus. 

JXnst 6ojiot CeBepa xapaicrepHa cnetmt^HHecicaa pacTHTejibiiocTb, b 6onee hdxchmx 
pei'HOHax BCTpenaioinaBCB Kpaime peflxo. OTHeceime ee k panee BbiflejiemibiM cmiTaicco- 
HaM 3aTpyfliieHo ee nepexoaiibiM xapaxTepoM, ona HeceT nepTbi, cBOHCTBeHHbie pa3JiHHiibiM 
KjiaccaM pacTHTe/ibHOCTH. OHa paccMaTpHBaeTca HaMH b paMKax nopaaica Betulo-Tomen- 
typnietalia, Hecymero nepexoanbie Heprbi ot pacTHTeabHOCTH Kjiacca Scheuchzerio-Cari- 
cetea nigrae (nopnaxa Caricetalia davallianae) k pacTHTeabHOCTH icnacca Alnetea glutino- 
sae. Mbi ee paccMarpHBaeM b paHre caMOCTOHTejibiioro (nepexoaiioro) nopaaica. 

riopaflOK Betulo-Tomentypnietalia Smagin 99 (aHaruocTHHecKHe BHflbi: Ta6n. 3, O; 
o6biHHbie ana coo6inecTB nopnaxa B). 

C 0103 Betulo-Tomentypnion Smagin 99 

BiuiKmeT pa3pexceHHbie coo6mecTBa Bojiothmx cochbkob h 6epe3HBKOB 6oraToro 
KJIIOHeBOrO IIHT3HH5I C MOXOBbIM nOKpOBOM H3 eBTpot})HbIX BHflOB FnnHOBblX H Ct})ariIOBbIX 
mxob, a Taxxce KycTapiiHKOBo(epHHKOBo)-cc})arHOBbie h KycTapiiHKOBo-rnnHOBbie co- 
o6mecTBa 6ojiot lunoMeBoro nuraiiHa (xcecTKOBoaiibix ayrpocfjiibix 6 ojiot, corjiacuo 
K). fl. UHH3epjiHiiry). 

J3h ar h oc thm ec kh e BHflbi: Betula nana, Tomentypnum nitens, Pinus sylvestris, 
Bistorta major, Carex lasiocarpa, C. dioica, Aulacomnium palustre. 

BicnioHaeT 5 accoimaitHH. noapasaeneH Ha 2 noacoKm. 

rioflcoio3 Betulo-Tomentypnenion Smagin 99 

K HeMy othochtch coo6mecTBa, 3aHHMaiomHe ueHTpaabHbie nacTH KjnoHeBbix xecT- 
KOBOflHbix 6 ojiot, pacnonaraioiiiHeca HenocpeacTBeHHO b6jih3h ot Bbixoaa KjnoHeBbix boa, 
b moxobom apyce xoTopbix aoMHHHpyiOT ranHOBbie mxh, ccfiarHOBbie mxh OTcyTCTByioT 
hjih upeflCTaBjieiibi b MH3epHOM KOJinnecTBe. 

AnarHOCTHiecKHe bham: Tomentypnum nitens, Helodium blandowii. 

ripeflCTaBjieH 2 accoitHatmaMH. 

38. Acc. Tomentypno-Pinetum sylvestris Smagin 99 em Smagin 91. 

h amo cthm ec kh e bham: Pinus sylvestris, Tomentypnum nitens, Helodium 
blandowii, Paludella squarrosa, Carex cespitosa, Bistorta major, Betula nana. Ha qac iH 
(3anaflHOfi) apeaaa — Salix rosmarinifolia, Betula humilis, Epipactis palustris. 
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39. Acc. Tomentypno-Betuletum nanac Sinagin 99. 

flnaiHOCTnMCCKHe BHflbi: Betula nana, Tomentypnum nitens, Bistorta major, 
Saxifraga hirculus. 


riojicoio3 Sphagnenion warnstorfii Smagin 99 

JH h a i ii o c t h m e c k h e b h a m: Sphagnum warnstorfii, S. angustifolium, Chamaedaphne 
calyculata, Comarum palustre. BKjiiowaer eBipocfnibie h MerjoeBipocfnibie coo6iuecTBa, b 
moxobom apyce KOTopwx aoMHimpyer Sphagnum warnstorfii. B ero cocTaBe Bbinejieiio 
3 accoiiHauHH. 

40. Acc. Pino sylvestris-Sphagnetum warnstorfii Smagin 99 em Smagin 91. 

fln a rno ct n h ec k h e BHflbi: Pinus sylvestris, Sphagnum warnstorfii, Bistorta 
major, Carex lasiocarpa, C. dioica, Eriophorum latifolium, Aulacomnium palustre, b 
3anaflnoii nacTn pernona — Epipactis palustris. 

41. Acc. Sphagno warnstorfiani-Caricetum lasiocarpae Steffen 31 em Rybnicek 74. 

fl h arno cth nee k h e BHflbi: Sphagnum warnstorfii, Carex lasiocarpa, C. limosa, 

Andromeda polifolia. Sphagnum angustifolium. 

42. Acc. Betulo pubescentis-Sphagnetum warnstorfii Smagin 99 et Smagin 91. 

BnamocTHHecKHe BHflbi: Betula pubescens, Sphagnum warnstorfii, Aulacomni¬ 
um palustre, Rubus arcticus. 

Knacc Alnetea glutinosae Br.-Bl. et Tx. 43 

KjiaccHHecKHx cooOlucctb BToro KJiacca Ha Oonorax CeBepa HeT, oiih xapaKTepHbi ajih 
oojiot 6o;iee ioxhwx peraonoB. 3aecb otot Kjiacc npeacTaBnen cneuHcjiHHecKHMH co- 
o6inecTBaMH, me flOMHHaiiTOM apeBecHoro apyca HBjiaeTca tie ojibxa, a enb (Picea 
obovata). 

riopaaoK Calamagrostio Piceetalia Solometch 95 (BHflbi AHarnocTHnecKHe h upeHMy- 
uiecTBeimo BCTpeTHBLUHeca b cooOmecTBax nopaaKa: Ta6a. 3, H). 

C 0103 Calamagrostio langsdorfii-Betulion pubescentis Solometch et Grigorjev 92 

if h a r h oc th m e c k h e bhah: Picea obovata, Carex cespitosa, Filipendula ulmaria, 
Juniperus communis, Viola epipsila, Rubus arcticus, Caltha palustris, Salix jenisseensis, 
Petasites frigida, Naumburgia thyrsiflora, Galium palustre, Clymacium dendroides, 
Hylocomnium splendens, Rhytidiadelfus triquetrum. 

43. Acc. Carici cespitosae-Piceetum obovatae Smagin 99. 

BnarHocTHHecKHe bhaw: Picea obovata, Carex cespitosa, Sphagnum warnstor¬ 
fii, Filipendula ulmaria, Pyrola rotundifolia, Naumburgia thyrsiflora, Galium palustre, 
Calamagrostis neglecta, Caltha palustris, Viola epipsila, Clymacium dendroides, Rhyti¬ 
diadelfus triquetrus. BaxHbiM aHamocTHHecKHM npH3H3KOM cayxHT OTcyrcTBHe bhaob, 
xapaKTepHbix ana accounaijHH npeflbiflymero nopaaxa: Tomentypnum nitens, Carex 
lasiocarpa, C. dioica, Betula nana. Sphagnum angustifolium. 

Knacc Phragmiti-Magnocaricetea Klika in Klika et Novak 41 

riopaflOK. Magnocaricetalia Pignatti 54 (anamocTHMecKHe bhaw: Ta6a. 3, K). 

C 0103 Magnocaricion Koch 25. 

Bna cooOmecTB accouHaiiHH coio3a xapaKTepHo 1-, 2-apycHoe cTpoeHne, Be3fle ecTb 
BbicoKHii (0.5—0.8 m) h coMKHyTbiii ocokobwh apyc, bo mhohix cooOmecTBax ecTb apyc 
6ojiOTHoro pa3HOTpaBba, o6pa3yeMbiii, name Bcero Comarum palustre. Bjih Oojiot CeBepa 
cooOmecTBa coi03a tie xapaxTepHbi. 

44. Acc. Caricetum acutae Tx. 37. 

BHamocTHHecKHe BHflbi: Carex acuta. 

45. Acc. Comaro-Caricetum lasiocarpae Smagin in Boc et Smagin 93. 
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AwarnocTHMecKHe bhjh: Carex lasiocarpa, Equisetum fluviatile, Comarum 
palustre, Naumburgia thyrsiflora. 

46. Acc. Comaro-Caricetum rostratae Smagin 99 em Smagin in Boc et Smagin 93. 

UnarnocTHMecKHe bham: Carex rostrata, Comarum palustre, Naumburgia 

thyrsiflora. 

47. Acc. Equisetetum fluviatilis Matuszkiewicz 84. 

AnarnocTHHecKHe bham: Equisetum fluviatile, Comarum palustre, Menyanthes 
trifoliata, Naumburgia thyrsiflora. 

48. AccounauHH Caricetum elatae Koch 25. 

flHaniocTHHecKHe bhah: Carex elata. 

49. AccouHauna Caricetum cespitosae Palczynski 75. 
h a in o ct h h e c x h e bhabi: Carex cespitosa. 

50. AccouHattHH Drepanoclado exannulati-Caricetum aquatilis Nordh. 28. 

flu a rn oct h h ecK h e bham: Carex aquatilis, Comarum palustre, Warnstorfia 
exannulatus. 

CpaBiieune c ony6jiHXOBaniii>iMH MaTepnanaMH rio pacrHTejibiiocTH 6 oaot paccMarpn- 
BaeMoro pernoiia hjih oxAenbiibix ero nacTeii h conpeAenbHbix TeppuropHii (KopHarau, 
1940; Boh, Coaohcbhh, 1967, 1972; AnexceeBa, 1974a, 6, 1988; Boh, BacnAeBHH, 1980; 
lOpxoBcxaa, 1980, 1992; Ky3iienoB, 1998) noxa3biBaer, hto Bee ocuoBiibie thiim pacrn- 
Tejibitbix cooCmecTB 6 oaot Pyccxoro CcBepa uaMH oiincaubi. HMeiomneca npo6cAbi 
o6ycjiOBAenbi nenoniiMM oxBaroM reppHTopHH pernona, xax co3naxenbiiMM (Kapejina), 
Tax h BbiiiyxAeinibiMH oOcToarejibCTBaMH (boctok ApxanrejibCKoii o6ji. h 6oAbtuaa nacTb 
PecuySnHKH Komh), npuneM 0Tpa3HA0Cb bto niaBiibiM o6pa3o.M ua pacrnTeAbiiocTH 
aana-6oJior. He oKa3aJioci> y nac onncanHii coo6inecTB, oniocHMbix O. JI. Ky3iieuoBbiM k 
acc. Sphagno warnstorfii-Molinietum caerulei, xapaxTepnoii Ana ipaA Kapenbcxnx aana- 
6 oaot, a rax>Ke onncaiiHii pacrHTejibiiocTH ipaA (hah oxa3anocb b oneiib iieOojibtiioM 
KOAHHecTBe) aana-6ojior npHiienopba, iac AOMHiiaiiTOM moxoboto apyca abahiotch Sphag¬ 
num warnstorfii, S. magellanicum h S. papillosum. Oneiib Mano b iiameii eJmToneHOTexe 
oxa3aAOCb onncaiiHii eBTpotJnioii pacTirrenbiiocTH MOHaatHii aana-6oAOT c Carex diandra, 
Hamatocaulis vernicosus, Naumburgia thyrsiflora. Sphagnum squarrosum, pacnpocrpa- 
neHHbix, no CBHAeTenbCTBy P. H. AnexceeBoh (1974a, 6), b boctohiioh nacxn Pecny6jinxH 
Komh. He iipeAcraBJieiibi b Harnett CBOAxe h 6epe30Bo-ocoxoBbie coo6inecTBa eBxpocJnibix 
noHMeiinbix 6 oaot (AnexceeBa, 1988). Cornacno ee AaiiHMM, Oonunott BapHaOenbiiocrbio 
BHAOBoro cocraBa h apycHott CTpyxTypbi xapaxTepH3yioTca h coo6mecTBa acc. Comaro- 
Caricetum rostratae, upeACTaBjieHHbie b natuett t^HTonenorexe He6onbujHM hhcjiom 
onHcaiiHH. Her y uac oitHcatiHtt coo6ntccTB Carex appropinquata-Sphagnum warnstorfii 
h Carex diandra-Sphagnum warnstorfii (Kopnai Hii, 1940). He orpa>xeHM b narnett CBOAxe 
coo6mecTBa c ApeBecubiM apycoM, o6pa3yeMbiM Betula tortuosa, Tax>xe BCTpeneniibie 
A. A. KopnarnubiM h onncaiiHbie uaMH b 1996 r. ua B. Cohobcuxom ocTpoBe. Bcero uaMH 
oiincaiio 3 Taxnx coo6mecTBa, chamio OTAHHaiomnxca Apyr ot Apyra no BnnoBOMy cocxaBy 
h no Mepe naxonneiiHa Marepnajia, xoTopbie cnenyeT otiiccth x pa3nbiM accouttannaM, 
reoipatJtHHecxH 3aMemaioinHM pan acc. Betula pubescens. B HacToamnii MOMeux, HMea 
no OAHowy onncaiiHio, mm He cohah bo3mo>kumm hx 3Aecb paccMaTpuBaTb. Tax hto ciihcox 
npHBeAennbix acconnauHtt b AanbiieiimeM 6yAex yBeAHHen; bhahmo, hx aah 6oaot CeBepa 
6yAeT 55 — 60. 


EAaroAapnocTH 

Abtop BbipaacaeT rny6oxyio 6naronapiiocxb O. M. At^oimnott 3a uemibie xoncynbxa- 
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SUMMARY 

This article closed the range of publications which devoted to problems classification of mires 
vegetation of the Russian North. It include short observe of floristic composition of the mires 
vegetation on the north part of taiga region European Russia. There are 260 species of vascular 
plants, 84 mosses, 16 hepatics and lichens in composition approximately 1000 communities which 
was described by us. The most part of species are circumpolar and boreal. This article are consist 
the total syntaxon table and short prodromus of mires vegetation. The communities of mires 
vegetation belong to 5 classes, 7 orders, 11 alliance and 50 associations. 
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CPABHHTEJILHO-UHTOJIOrHHECKOE H3YHEHHE OflHOKJIETOHHLIX 
3EJIEHMX BOflOPOCJIEH. XII. HEKOTOPLIE OCOBEHHOCTH MHT03A 
BHflOB CHLAMYDOMONAS rPYIHIM CHLAMYDELLA 
(CHLAMYDOMONADALES, CHLOROPHYTA) 

T. V. SF.DOVA. COMPARATIVE CYTOI.OGICAL INVESTIGATION OF UNICELLULAR GREEN ALGAE. 

XII. SOME PECULIARITIES OF MITOSIS IN CHLAMYDOMONAS PROM THE GROUP CHLAMYDELLA 
( CHLAMYDOMONADALES, CHLOROPHYTA) 

HeaejiHWHeca aapa Chlamydomonus rpynnbi Chlamydella npn pa3JiHHHax b cjiopMe h pa3Mepax HMeiOT 
cxoaHMH cjioxaibiH xpOMOiieHipHHeCKHH thii opraHH3amm. OanoTnmioCTb MHT03a npoaBaaeica b HOBenenHH 
aaptiiuKa h xonneHcannii xpoManiHa, noaBaeiiHH xapaxiepHOH CBeiaoii 30Hbi, b KOTopofi pacnojiaraioTca mcjIkhc 
xpoMOCOMbi, iipoaojia(HTe;ibH octh coxpaiieHHa Me*30iiaabiibix HHTeii BepeieHa, xapaKTcpe MnrpauHH cecxpitH- 
ckhx aaep. OcoGeimocxH xacaioTca HeKoxopux aeia/ieii MHT03a, a hmchho CBOeo6pa3Ha cmipa.'iHjamiH xpomocom 
b npot{)a3e, (JjopMM h CTeneim aHtjx})epeHnHauHH BepeTena. KapnoTHnbi Chlamydomonus noctiguma var. 
noctiguma (n = 8), C. noctigama var. ellipsoidea (n = 11), C. elliptica var. britianica (n = 7—8), C. peierfii 
(n = 9) pairiHaaioTCa lie ToabKO no ancay xpomocom, no n no nx t})opMe, pa3MepaM h pacno;io)KeHHio b 
naacTHHKe, npnaeM 3 th paannana o6Hapyxeiibi xax na BnaoBOM, Tax n Ha BiiyTpHBiiaoBOM ypoBne. 

KaioaeBbie caOBa: Chlumydomonas, aapo, mht03, KapnoTnn. 

Tpynna Chlamydella cpaBiiHTeabHo tcpyrmaa cpean 9 rpynn, na KO'ropbie noapa3Aena- 
eTca poa Chlamydomonas. OHa oGueaMiiaeT 81 bha c HaineBHAHbiM xjiopoiuiacTOM, 
btophhho MOAH^HunpoBaiiiibiM 3a cHeT o6pa30BaHna 6opo3fl, nepc^opauHii, /lonacTeii, 
jiaTeparibiibiM nupeuonaoM h aapoM, jiea<amHM b Bbipe3Ke xJiopoiuiacTa Hnxe hjih Bbiuie 
nHpeHOHfla (Ettl, 1983). K HacToameMy BpeMeiin KapnojiorHHecKH H3yMeno TOJibico 3 Bnaa 
H3 BTOii rpynnw, a hmchho Chlamydomonas monadina Stein (Dangeard, 1898), C. moe- 
wusii Gerloff (Hartmann, 1934; Moewus, 1940; Schaechter, DeLamater, 1955; Buffaloe, 
1958) h C. sphagnophicola Pascher var. dysosmos Ettl (=C. dysosmos Moewus), (Schae¬ 
chter, DeLamater, 1954, 1955), npnneM P. Dangeard (1898) nepBbiM paccMaTpHBaeT 
Chlamydomonas b KanecTBe oOteKTa KapnoaornHecKOro HccneaoBaHna. 

HacToama» cTaTba b cepHH paOor, nocBamenHbix KapnononmecKOMy H3yneHHio bhaob 
H3 pa3JiHHHbix rpynn Chlamydomonas, cTaBHT cBoeii 3aaaHeii aaTb noapo6Hoe onncaHne 
mhto33 h KapnoTnna, a Taxace hx ocoOeHHOCTeit y C. noctigama var. nocligama, 
C. noctigama var. ellipsoidea, C. elliptica var. brittanica h C. peterfii. 


MaTepnaji h MCToanKa 

06T>eKTaMH HccneflOBaiiHa cTann mTaMMbi 35—72 C. noctigama Korschikoff var. 
noctigama, iirraMMbi 36—72 C. noctigama var. ellipsoidea Ettl, iirraMMbi 64—72 h 65— 
72 C. elliptica var. brittanica Fritsch et John, mTaMMbi 38—72 C. peterfii Gerloff. Bee 
mTaMMbi H3 KOJUieKitHH reTTnureHCKoro yit-Ta mo6e3HO npeaocTaBneHbi Dr. U. Schlosser. 

JleTajiH BbipamHBaitHa Chlamydomonas (Ha arapH30BaHHoii epeae M 12), noaroTOBKH 
k 4)HKcaiiHH (oTHOCHTenbHaa CHHxpoHH3auna aaepHbix Heaennii peryanpoBaiineM cbcto- 
Boro peacHMa), ^HKcauna h OKpacxa (ana CBeTOBoro MHxpocKona xpoM-yxcycHaa cMecb 
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b cooTHomeHHH 100 : 1 h reMaTOKcmiHH rappnca, ana sneKTpoHHoro — rnyrapoBbiH 
anbaeraa Ha xcHaKoii cpeae M 12 h ocMHeBaa KHCJiOTa) H3noxceHbi panee (CeaoBa, 1998a). 

Heaenamneca aapa HccneaoBanncb b cbbtobom h sneKTpoHHOM MHKpociconax, 

1IHT03 - B CBeTOBOM MHKpOCKOne C anpOXpOMaTHHeCKHM o6beKTHBOM MaCnaHOH HMMep- 

chh x90 (an. 1.3) h 3eneHbiM cjwnbTpoM, noacneT HHcna xpomocom npoH3Boannca c 
opaHxeBbiM (JiHnbTpoM. OHKCanna o6ohx uiTaMMOB C. elliptica var. brittanica He coBnana 
c iihkom MHT03a, npocjmbi h MeTac|)a3bi BCTpenajiHCb Kpaiine peaxo, a aHacf)a3bi h 
T eno(|)a3bi oTcyrcTBOBann, noaTOMy nonyHemibie pe3ynbTaTW hocbt npeaBapHTenbHbiii 
xapaxTep h He HjimocTpapyioTca. 


Pe3yjibTaTbi iiccneaoBaHiia h iix o6cy*aeHHe 

OKpymwe aapa anaM. 5.0—6.0 mkm C. noctigama var. noctigama h iienpaBHjibiio-OK- 
pyrabie anaM. okojio 4.5 mkm y C. noctigama var. ellipsoidea pacnonaraioTca 6onee hjih 
iieHee b neHTpe KneTKH Haa napeHOHaoM hhh Ha oaHOM c hhm ypoBHe b otjihhhc ot 
ainpoKOOBaabiibix 6onee mcjikhx (okojio 2.0—2.5 mkm) y C. peterfii h nonra Kpyrabix, 
BHoraa HenpaBHnbHo aHiieBHanbix (2.5—3.5 mkm b nonepeHHHKe) aaep y C. elliptica var. 
brittanica, KOTopbie neacaT b nepeaHeii nacra xaeTKH oxoao 6a3aabHbix Ten Haa nnpeHO- 
HaoM. EaHHCTBeHHoe nnoTHoe aapbiuiKO 3aiiHMaeT ueHTparibHoe nonoaceHHe nan HecKonb- 
ko CMemaeTca k nepncJiepHH aapa (pnc. 1, 7; 2, 1; 3, 1). B aapax C. noctigama var. 
noctigama okoho aapuniKa nepeaxo o6napya<HBaeTca oneiib xapaxTepnaa hhtchchbho 
OKpaiUHBaiomaaca CTpyKTypa, noxoacaa ho noKanH3anHH, MopcjxinorHH h noBeaeHHio bo 
speMa MHT03a Ha OKonoaapbiuiKo, hjih «6okoboc Teno» (NebenkOrper) aapbiuiKa y 
cimpornpu (CeaoBa, 1990). 

YnbTpacTpyKTypHoe HccneaoBaHHe neaenainHxca aaep noKa3biBaeT, hto ohh, cornacHO 
pa3pa6oTaHHoii HaMH KnaccHcjniKaiiHH (CeaoBa, 1989), hmciot cnoacHbiii xpoMoqeHTpn- 
necKHii ran opraHH3aqHH. B TaKHX aapax KOHaeHCHpoBaHiibiii xpoMaraH HacraiHO 
pacceHBaeTca no Bceii nyKjieonjia3Me b BHae rnbi6oK pa3Horo pa3Mepa, a nacraHHO 
xoHiieHTpHpyeTca okoho aaepHoii o6ono4KH h Ha cpe3ax HMeeT BHa o6oaKa. 

npn nepexoae k aeneHHio aapo b oaiinx cnynaax (C. peterfii, C. elliptica var. 
brittanica ) coxpaHaeT CBoe nepBonanaribHoe nonoaceHHe na nepeaHeM KOHiie KneTKH, b 
apyrax — nepeMemaeTca k oaHoii H3 naTepaiibHbix ctchok h 6nHace k nepeaneMy KOHuy 
xneTKH (C. noctigama var. noctigama ) hhh Ha nepeaHHii Koiien (C. noctigama var. 
ellipsoidea), npnneM y C. peterfii b sto BpeMa nponcxoaHT npeo6pa30BaHHe cjiopMbi 
KneTKH cuanajia b OKpyrnyio, a 3aTeM, TaK ace Kax h y C. noctigama var. ellipsoidea, b 
. xapaKTepHyio 6o6oBHaHyio c aapoM y BomyTOH ctchkh. Y C. noctigama var. noctigama 
nepecTaeT pa3JiHnaTbca CTpyKTypa, noxoacaa na OKonoaapbiuiKo. ripo(|)a3a (pnc. 1, 2 — 70; 
2, 2 — 8; 3, 2 — 4) conpoBoxaaeTca thhhhhmmh ana stoh cTaaHH mhto 33 npeo6pa30BaHH- 
hmh: aapo yBenHHHBaeTca b pa3Mepax h H3MeHaeT cjiopMy, nponcxoaHT KOHaeHcauHa 
xpoMaTHHa, aapbiuiKO nocTeneHHO TepaeT cnoco6HOCTb OKpauiHBaTbca h b KOHne kohiiob 
HCH e3aeT. B no3aHeii npocjme noaBnaeTca xapaKTepiiaa cBeraaa 30iia, KOTopaa y 
C. noctigama var. ellipsoidea 3anonnaeTca cna6o OKpauiHBaiomHMca BemecTBOM h b 
KOT opoii y C. noctigama var. noctigama h C. noctigama var. ellipsoidea CKannHBaioTca 
xpoMocoMbi b BHae Kny6Ka (pnc. 1, 77, 72; 2, 9). B KOHne iipocj)a3bi (pnc. 1, 73; 2, 70) 
xpoMocoMbi b TeneuHe nenpoaonjKHTenbuoro BpeMeHH nacTunno TepaioT cnoco6HOCTb 
OKpani hB aTbca (cTaana 6neanbix xpomocom). Y C. peterfii h C. elliptica var. brittanica 
ceeTnaa 3011 a co cxonneiiHeM xpomocom b BHae Kny6Ka BCTpenaerca KpaiiHe peaxo, a 
CTaana 6neaiibix xpomocom He oGnapyxcena. 

B MeTacj)a3e (pnc. 1, 14; 2, 77, 72; 3, 5) aerawe, MenKHe T04KOo6pa3Hbie h Koporane 
nanoHKOBHaHbie xpoMocoMbi (y C. noctigama var. noctigama n = 8 , C. noctigama var. 
ellipsoidea n = 11, C. elliptica var. brittanica n = 7, 8, C. peterfii n = 9) o6pa3yioT 
3KBaTopHanbHyio nnacraHKy h pacnonaraioTca b cBeraoii 30He, KOTopaa y C. noctigama 
var. ellipsoidea h C. peterfii 3anonnaeTca cna6o OKpaniHBaiouiHMca BemecTBOM. Kapno- 
ranbi HccneaoBaHHbix Boaopocneii OTannaioTca apyr ot apyra He TonbKO no nncay h 
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Mhto3 Chltunydomonas noctigama var. ellipsoidea 
B TCKCTe. Macula, JiKH'flica - 0.0 . mm. 



.■0^ 

m 


•I ^ 


HttJ 


/- y 


Phc. 3. MHT03 Chlamydomonas peterfi 


sfiwaa nMVieHKa — 0.01 MM. 



pa3MepaM xpomocom, ho h no hx pacnoaoxeiiHio b naacTHiiKe (y C. noctigama var. 
noctigama — KOMnaK'mo b ueiiTpe, y C. noctigama var. ellipsoidea, C. elliptica var. 
brittanica h C. peterfii — Gecnopaaomio no Been ruiacTHHKe). BepereHO (pnc. 1, 75; 2, 
75; 3, 6) urnpoKoe c oicpynibiMH noaiocaMH (C. noctigama var. noctigama h C. noctigama 
var. ellipsoidea) hjih y3xoe KoiiycoRnanoe (C. peterfii). UenTpnojienoflo6Hbix o6pa30- 
BaHHii it a noaiocax BepeTena ne o6napyxeno. TEiHimaa ocb, npHxaroro k aaTcpaab- 
iioii KJieTOHiiOH CTeHKe BepeTena C. noctigama var. noctigama, pacnojiaraeTca napan- 
nejibHO fljiHHiiOH ocn KjieTKM. Y C. noctigama var. ellipsoidea (pnc. 2, 14 — 16) h 
C. peterfii, noao6no C. monadina (Dangeard, 1898), ajinmibie ocn BepeTena h kjictkh 
opneHTHpyiOTCH napajuiejibiio, HaKJionno hjih nepnenaHKynapiio no OTHOinennio apyr k 
apyry. 

AHac})a3a (pnc. 1, 16 —20; 2, 17 —20; 3, 7, 8) conpoBoxcaaerca pacxoxcaeiiHeM 
xpomocom k nojiiocaM BepeTena n noaBJieHneM Mexc30Haai>Hbix unTeii BepeTena. Y 
C. peterfii anacj)a3a nonajiajiacb Kpaiine penico n b aeTaaax He H3ynena. Ilo Mepe 
npn6jinxeHHH k nojnocaM xpoMOCOMbi pacnoaaraioTca Bee 6onee KOMnaKTno. B oTJiHMne 
or C. noctigama var. noctigama n C. noctigama var. ellipsoidea Me>K30HaiibHbie hhth 
BepeTeHa C. peterfii fln^^epeimnpoBanbi oneHb caa6o. Y C. noctigama var. noctigama b 
aHaeJiase MexoonajibHaa o6aacTb BepeTena nocTeiieHHO npeo6pa3yerca. B Hanajie, icpoMe 
flyroo6pa3Hbix nepncJiepHHecKHX unTeii Mexcay hhmh, pa3JiHMaiOTca HeMiioroMHcaeniibie 
xapaKTepHbie cjia6o BOJinncTbie HHTenoao6Hbie CTpyKTypbi (pnc. 1, 18, 19), a k KOHuy 
BToii CTaflHn coxpanaiOTca TOjibKO nepHeJiepHMecKHe (pnc. 1, 20). XpoMocoMbi C. nocti¬ 
gama var. ellipsoidea HHoraa HannuaiOT pacxoanTbca c pa3iiori cxopocTbio, ho hojiiocob 
BepeTena aocTnraioT 6onee hjih MeHee oanoBpeMeHHo. Ilpn 3aBepinenHH anaejiasbi 
iiaMenaioTCH KOHTypw njioTiioii nHTenoao6iioii coeaHHHTenbiioii CTpyKTypbi (pnc. 2, 19, 
20). B thuhhhom CBoeM BHae ona npeacTaBJieHa y C. peterfii (pnc. 3, 8). 

BcTynaeiiHe b Tenoejmy conpoBoxcaaeTca HCMesHOBenneM Mexoonaabiibix HHTefi 
BepeTena h ^)opMnpoBanneM cecTpHiiCKHX aaep, KOTopbie liocTenenno c6aHxai0Tca 
(pnc. 1, 27, 22; 2, 27, 22). B iieKoropbix KaeTKax Mexcay BiiOBb B03HHicaioinHMH aapaMH 
HaMenaeTca noaBaeime KJieTomion neperopoaKH. 

K KOHuy uHTOKHHe3a aapa npHo6peTaioT neTKHe KOHTypw, xapaKTepnyio opraiiH3anHio 
h o6biHno pacnonaraioTCH OKoao KaeTOHnoii neperopoaKH apyr HanpoTHB apyra (pnc. 1, 
23; 2, 23). 3aTeM ohh BCTynaioT b nepnoa HHTencHBiioro pocTa h aocTHraioT HcxoaHbix, 
npeauiecTByioijLiHX aeaeiiHio pa3MepoB. B KaxcaoM H3 cecTpHiiCKHX aaep cnoBa noaBaaerca 
CTpyKTypa, noxoxcaa na OKonoaapbiuiKO, npnneM chmmctphhho no OTiioineiiHio apyr k 
apyry (pnc. 1, 24). Y C. peterfii cpaBHHrenbiio Macro BCTpenaioTca 2-aaepnwe kjictkh. 

rinpeHOHa bo BpeMB mhto 33 riocTenenno Hcne3aeT h BHOBb noaBJiaeTca ToabKO b 
cecTpnncKHx KaeTKax. Y C. elliptica var. brittanica napaay c HCMe3noBeiiHeM unpeHOHaa 
na6aioaaaocb h ero aeaeime, KOTopoe nponcxoanT pano b npocj)a3e. 3 thm o6T>acnaeTca 
npHcyTCTBHe b npenapaTax kjictok c aayMa nnpeHOHaaMn. 

AHajiH3Hpya pe3yabTa™ KapHOJiorHMecKoro HCcaeaoBaHHa Boaopocaeii pa3Hbix BHaoB, 
BxoaaniHx b cocTaB rpynnbi Chlamydella, moxcho 3aKaioMHTb, hto hx aapa hmciot cxoaHyio 
opraHH3auHio, KOTopaa npeacraBjiaer co6oii oaHy H3 MoaHfjiHKaLiHM cjioxchoio xpoMO- 
uenTpHMecKoro THiia. Ee OTHHMaer 6oabiuoe KoanMecTBO xpoMoneiiTponoao6Hbix Tea h 
noMTH cnaomnoH, y3KHii xpoMaTHiioBbiii o6oaoK. YnbTpacTpyKTypHbie HCcaeaoBanHa 
aaep ne no3BoJiHaH yTomiHTb upHpoay o6pa30BaHHa, naiioMHiiaiourero OKOJioaapbiniKO 
cimponiphi. He HCKnioHeno, hto oho npeacTaBJiaeT co6oii reTepoxpoMocoMy hjih ee 
cerMeiiT. 

CBoeo6pa3He mhto 33 o6ycaoBJieHO HexoTopbiMH oco6ennocTaMH ero aeTaaeii. B 
MacTHOcrH, npH nepexoae k aeaeiiHio aapo ne3aBHCHMO ot nepBOHanajibHoro noaoxceHHa 
pacnojiaraeTca na anHKajibHOM KOHne. Ha 3 to cjieayeT o6paTHTb BitHMaHne, nocKoabKy 
npn pa3pa6oTKe oanoii H3 nocjieaiiHX chctcm poaa Chlamydomonas (Ettl, 1983) Baxcnaa 
poab OTBoaHTca TaKOMy KpHTepnio, xax aoKaaH3anHa aapa b KaeTKe. 3naMHMocTb BToro 
npn3iiaKa necoMnemia, no c o6a3areabnbiM yKasanneM KOiiKpeTiiofi e}ia3bi xcH3Heimoro 
nHKjia. H3MeneiiHe nojioxceHHa aapa, upeauiecTByiomee aeaeHHio, orMenaaocb y C. moe- 
wusii (Buffaloe, 1958), a snepBbie 3 to aBJienHe BbiaBjieHo y C. nasuta (Kater, 1929). 
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rioflo6Horo po,na cfmxTbi peaxo ynoMHHaiOTca b JiHTepaType, nocKOJibKy ohh, iio-bhahmo- 
wy, ycKOJib3aiOT ot BHHMaHua HCcaeaoBaTeaeH. B nacToamee BpeMa aoxa3ana cnoco6HOCTb 
pa3JiHHHbix opraHeaa, b tom HHcae h aapa, nepeMemaTbca no xneTxe h BhiaBHraxrrca 
rHnoTe3bi OTHocuTeabHO Mexa»H3Ma stoto npouecca c ynacTueM ee MHxpoTpy6onxoBbix 
cncTeM (BacHJibeB, 1996). Panee inupoxo npuHaroe ripeanonoxceHue o bo3mo>xhocth 
noBopoTa npoToruiaCTa na 90 13 h Bbi3Bannoe tcm caMbiM H3MeHe»He noaoxeiiHa xneTOHiibix 
crpyKTyp ceiiuac BbiniaanT Majio cocTOflTeabHbiM. 

OiMeweHHoe b stot nepnoa y C. noctigama var. ellipsoidea h C. peterfii npeo6pa3o- 
Banne $opMbi xaeTox b xapaxTepuyio 6o6oBHaHyio 3aK0H0MepH0 h aria iiexoTopbix BuaoB 
H3 apyrax ipynn Chlamydomonas, HanpuMep na6aioaanocb hbmh (CeaoBa, 2000, 2001) y 
C. agloeformis (rpynna Pseudagloe), C. oblonga (rpyuna Chlorogoniella ), h ne aBaaeTca 
cneuH^HwecKoii HepToii xaxaoii H3 nepenncaeHHbix rpynri b OTaeabHOCTH. 

rio3aHaa npocjma conpoBoxaaeTca o6pa30BaHHeM CBoeo6pa3Hon CBeTaoii 3 ohw (hhot- 
aa co caa6o oxpaiHHBaiOLUHMCfl BemecTBOM) h cxonaenueM xpomocom b BHae xny6xa. 
06T>acHeHHe TaxoMy noBeaeHHio xpomocom noxa ne HaiiaeHO, ho hccomhchho oho 
pacnpocTpaHeno y oaHoxaeTowHbix 3eaeHbix Boaopocaeii aocTaTOHHo ujupoxo (CeaoBa, 
1969, 19986). Y C. noctigama var. noctigama h C. noctigama var. ellipsoidea BecbMa 
cneuH^HweH 3aBepmaiomHH 3Tan npoc()a3bi, Tax Ha3biBaeMaa CTaana 6aeanbix xpomocom. 
3to cocToanne nanoMHHaeT auc()c})y3Hyio CTaanio Meiio3a, bo BpeMa xoTopoii xonueuTpa- 
uhh JJHK CTaHOBHTca Taxon HH3xoii, hto iiponcxoaHT ocaa6aeHHe oxpauiHBaeMoc™ 
xpomocom. B 6oabinoM no o6i>eMy MaTepnaae nepea h bo BpeMa cJtnxcauHH ne Bbianueno 
npn3HaxoB noaroTOBXH nan caMoro noaoBoro npouecca (noaBaeHHe onenb xapaxTepnbix 
xonyanpyiourHx xaerax nan 3 htot). Xoth npn bmcoxom upoueuTe npoc()a3 na cTaann 
6aeanbix xpomocom, npeawecTByiomHH Meiio3y hojioboh npouecc aoaxcen 6bia npoTexaTb 
crroab xce hutchchbiio h He mot 6bi ocTaTbca He3aMeHennbiM. Ilo3aHaa npocjma y 
C. peterfii onenb HenpoaoaxcHTeabna, nosTOMy OTaeabHbie ee aianbi BCTpeaaioTca b 
npenapaTax xpanne peaxo (cBexjiaa 30Ha, coctohhhc xay6xa) nan BOBce He BCTpewaiOTCa 
(CTaana 6aeaHbix xpomocom). 

O coxpaneHHH hctxoh rpaHHubi Mexay Hyxaeo- h uHTonaa3Moii h noaBaeHHH CBeTaoii 
30HM b no3aneH npoc}5a3e b aHTepaType ynoMHHaeTca neoanoxpaTno. BnepBbie sto 
onncaao y C. monadina (Dangeard, 1898) h OTMeneno Taxxce y C. moewusii (Schaechter, 
DeLamater, 1955; Buffaloe, 1958). YabTpaCTpyxTypnoe H3yaeHHe C. moewusii (Triemer, 
Brown, 1974) noxa3aao, hto aaepHaa o6oaowxa ocTaeTca HUTaxTHon Ha iipoTaxeHHH 
Bcero MHT03a. Ilocae c6pacbiBaHHH xcryTHXOB 6a3aabHbie Teaa nepeMemaiOTca x aapy h 
npeBpauraiOTca b ueiiTpHoan. B Mecre hx JioxanH3auHH aaepHaa o6oaowxa o6pa3yeT 
BbipocT, xoTopbiii wacTo oxpyxcaeTCa oco6oii, CBo6oaHoii ot ph6ocom 30hoh. 3aTeM 
ueHTpnoaH pacxoaaTca b npoTHBouoaoxHbie CTopoHbi h hhotho upnaeraioT x aaepHoii 
o6oaonxe. Ohh pacnoaarawTca ne Ha noaiocax Beperena, a JiarepajibHO no oTHouiennio 
x hhm. Ot ueiiTpHOiieii pacxoaaTca MHxpoTpyGouxH. B OTUHnne ot C. reinhardtii 
(Johnson, Porter, 1968) ohh nanpaBJunoTca He b aapo, a TanieHunaabHO ero noBepxnocTH. 
TaxHM o6pa30M, weTxaa rpannua Mexay uHTonaa3Moii h Hyxaeonaa3Moii h CBexjiaa 3011 a, 
xoTopue BbtaBJiaiOTCa npn H3yneHHH UHToaorHwecxHx npenaparoB, MoryT xocBenno 
CBHaeTeabCTBOBaTb o coxpaHenHH aaepnon o6oaonxH Ha npoTaxcenHH Bcero MHT03a, hto 
no3BoaaeT othccth ero x 3axpbiTOMy THny (CeaoBa, 1995). 

MeTa4ta3a y npeacTaBHTe.'ien rpynnbi Chlamydella pa3anHaerca no Mopcjtoaornn 
MeTa4ta3Hbix naacTunox. Y C. noctigama var. ellipsoidea h C. peterfii ohh 3aiioamnoTC5i 
caa6o oxpamnBaiomHMca BemecTBOM. Y C. noctigama var. noctigama TaxoBoe OTcyTCT- 
ByeT h xpoMocoMbi xoMnaxTiio pacnoaaraiOTCB b ueHTpe naacTHHXH. Hao6opoT, y 
C. moewusii (Buffaloe, 1958) xpoMocoMbi aexcaT xoabuoM na nepu^epun naacTHHXH. 
B ocTaJibHbix caynaax, noao6no C. monadina (Dangeard, 1898), xpoMocoMbi pacceanu 
6ecnopaaoHHO no BceMy ee HpocTpaucTBy. KapnoTHiibi ouhhx BuaoB (C. noctigama var. 
noctigama, C. noctigama var. ellipsoidea, C. monadina, C. moewusii) coctoht H3 oau- 
HaxoBbix no ^opMe TOHxoo6pa3Hbix xpomocom, apyrux (C. peterfii, C. elliptica var. 
brittanica) — Meaxux najioHxoBHanbix. Y C. noctigama var. ellipsoidea xpoMocoMbi 
pa3auHaiOTca no pa3MepaM. BuyTpu rpynnbi Bejiux pa36poc xpoMOCOMHbix nucea (cm. 
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CnucoK xpoMocoMHbix >tnce;t y BHaoB rpynnbt Chlamydella 


Ha3Banne TaKCOHa 

Whcjio xpomo¬ 
com (n) 

ABTOpbl 

C. elliptica Korschikoff var. brittanica 

Fritsch et John 

7-8 

CeaoBa* 

C. moewusii Gerloff (C. eugametos Moewus) 

8, 16, 32, 64 

Buffaloe, 1958 


10 

Hartmann (in: Akins, 1941; 

Moewus, 1940) 


36 ±2 

Schaechter, DeLamater, 1955 

C. monadina Stein 

~ 30 

Dangeard, 1898 

C. noctigama Korschikoff var. noctigama 

8 

CeaoBa* 

C. noctigama var. ellipsoidea Ettl 

I! 

» 

C. peterfii Gerloff 

9 

» 

C. sphagnophilla Pascher var. dysosmos Ettl 
(C. dysosmos Moewus) 

i 16 ± ! 

! 

Schaechter, DeLamater, 1954, 1955 


np h m e'ia m h e. * — paHiiwe nySjuiKyioTcsi BnepBije. 


raOjinny), npuHeM He mnbKO Mexay BttaaMH, ho h BiiyrpH oahoto BH^a. OSi.eM 
HCCJieaoBaiiHoro MaTepnana noKa hbiio iieaocTaTOHeii ajib ueTajibiioro anajiH3a. 

PacxoxaeHHe b noACneTe Httcjia xpomocom ajih oatioro h Toro xe BHAa modio Sbrrb 

BbOBaHO HHCTO TeXHHWeCKHMH IipHHHHaMH (CJIOXHOCTHMH B HAeHTHCflHKanHH MOp^lOJIO- 
I HHeCKH CJiaSo pa3JIHHHMbIX XpOMOCOM, HX Wpe3BbIWaHHO MeJIKHMH pa3MepaMH H KOMIiaKT- 
HbiM pacnojioxeiiHeM). He Bceiaa yuHTbiBanocb CBoeo6pa3He mhto33 Chlamydomonas xax 
TaKconoMH'iecKoii rpyrniu b nenoM, CBjnaHnoe co cpaBiiHTejibHo paHHHM (b MeTacjjaje) h 
wacTo aCHiixpoHHbiM pa3 r heanneHneM xpoMaraa. UlnpoKO HpuMeiiaeMaa b uHTOJionme- 
ckoh npaKTHKe TexHnxa pa3aaBJiHBanHa kjictok Taxxe Morjia Bbi3BaTb noaoSHoe pai-bean- 
HeiiHe. noacwer t3khx xpoMarttA, olhhSohiio npmiHXbix 3a xpOMOcoMbi, neH36exHo BeaeT 
k 3aBbnneHHK> xpoMocoMiioro HHcaa. Hmchho 3thm o6i>acHaiOTCa (Buffaloe, 1958) 
neoSbimio BbicoKHe wncaa xpomocom y C. reinhardtii (Schaechter, DeLamater, 1955). 
Hatconen, nejib3a HeaoonenHBaTb bjihhhhc ycnoBnii KynbrHBHpoBaHHH, b wacxnocxH, 
HiiTeiiCHBHOCTH ocBemenna, KOTopoe cTHMyjinpyeT noaBjieuHe nojiHitnoHAOB. HanpnMep, 
y C. moewusii (Buffaloe, 1958) napaay c raiuioHam>iMH Sbuin oSnapyxeiibt amuioHanbie, 
TerpanaoHaHbie h OKTanaoHaiibie HiiaHBHabi. CaeayeT oxMexnxb, hto B03iiHKH0BenHe 
reneTHwecKH cxaSnAbiibix cnoiiTaiiHbix nojimuioHAOB — aBaenne BecbMa pacnpocxpaneH- 
noe ripu BbipamuBaiiHH Boaopocaeii b jiaOopaxopHbtx ycnoBHax. 

Pa3Hoo6pa3He Mexac()a3bi aonojmaeT Mop^oaorna BepeTena. Hapaay c uinpoico-OBaab- 
HbiM BepeTeiiOM C. noctigama var. noctigama h C. noctigama var. ellipsoidea BbiaBaeno 
6oMOHKOo6pa3noe c yceaennbiMH noaiocaMH y C. moewusii (Buffaloe, 1958), a xaxxe 
niHpoKoe y C. monadina (Dangeard, 1898) hjih y3Koe (C. peterfii) KOHycoBnanoe. Oiih 
orjiHwaiOTCa h no CTenenn CBoeil AncfxjDepeHnHaitHH. B oahhx caywaax (C. noctigama var. 
ellipsoidea, C. monadina) noaBJiaeTca uexicoe Bepereno, b apyrnx (C. noctigama var. 
noctigama , C. peterfii, C. moewusii ) oho caa6o AHcjxftepeimHpoBaHO. 

CBoeo6pa3ne anacj3a3bi bo miioiom onpeae/iaeTca Mopc^oaorneii Mex30HaabHoii o6aac- 
th BepeTena. B wacxnocxH, y C. noctigama var. noctigama noaBaaiOTca xapatcxepnbie 
yTOJimemibie Boaoxna. YnaoTiieunbie nepHC^epnaecKHe BOJioKHa b 3toh caaGo AHc}Kj3e- 
penunpOBaHHoil o6;iacxn na6aioaaancb k KOHuy anat}5a3bi h y apyrax BnaoB xaaMHaoMO- 
naa, naripHMep y C. oblonga (rpynna Chlorogoniella) (CeaoBa, 2001), C. yellowstonensis 
(rpynna Sphaerella) (CeaoBa, 1998a), C. radiata (ipynria Agloe) (CeaoBa, 1999), C. acu- 
leata (rpynna Amphichloris) (CeaoBa, 1998b). XapaKTepnoii ocoSeimocxbio no3anefl 
aiiac()a 3 bi C. peterfii caeayer npH3fian> HoaBnenne Mexay pacxoaaaiHMHCa b npoxHBono- 
aoxiibie CToponbi rpynnaMH cecxpHHCKnx xpomocom oaeiib cnenncjDHHecKOH nnxenoAoS- 
iioii coeamiHrejibHOH cxpyxxypbi (puc. 3, 8). Taxoro poaa o6pa30BaiiHe oSnapyxeito y 
HCcaeaoBainibix naMH BHaoB m 3 rpynin.i Amphichloris h Chlorogoniella. Panee BbiABHra- 
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.iHCb pa3jiHHHbie npeanoaoxeHHH OTHOCHTejibiio ero ripoHCXoxaeHHa (CeaoBa, 1972, 
1998b). nocaeayiomne 6o;iee aeTartbHbie HccaeaoBaHHH Mex30nanbH0H oSaacTH BepeTeHa 
C. noctigama var. ellipsoidea, bo3moxiio, no3BOJiaT bhccth acHOCTb b stot Bonpoc. 

fljia Tejioc|)a3bi HCCjieaoaaHUbix npeacTaBHTeaeii rpymibi Chlamydella npncyme cpaB- 
HHTejibHO paHHee Hcwe3HOBenne Mex30HanbHbix HHTeii BepeTena h cSjiHxeuHe aaep, 
KOTopbie JiexaT na oanoM ypoBHe apyr npoTHB apyra. IloaBJieHHe 2-aaepiibix icneTOK y 
C. peterfii o6i>acHaeTCa 3aaepxicoii uHTOKHHe3a, oxMeweno Taicxe b rpyrmax Pseudagloe 
(C. agloeformis) h Chlorogoniella (C. oblonga). 

KpaTKO moxho pe3K)MHpoBaTb, wto HCCJieflOBanHbie npeacTaBHTejiH ipynnbi Chlamy¬ 
della o6napyxHBaiOT icaic wepTbi Kapnoaornwecicoro cxoacTBa, Tax h pa3JiHwna He TOJibxo 
wexay co6oii, no h c BnaaMH H3 apyrax rpynn Chlamydomonas. 

KapnoaorawecKHe pa3JiHWH5i cymeCTByiOT h Ha BHyrpHBHaoBOM ypoBHe. Y C. noctiga¬ 
ma var. noctigama h C. noctigama var. ellipsoidea sto xacaeTca npexae Bcero hx 
xapnoTHnoB (noaoxeHHe xpomocom b naacTHHKe, hx wncao h pa3Mepw). B wacTHOCTH, 
jcapnoTHn C. noctigama var. noctigama coctoht h3 2 xpynHbix h 6 cpeaunx xpomocom, 
a C. noctigama var. ellipsoidea — H3 5 xpynnbix, 4 cpeaHHx h 2 Meatcnx, HpnweM pa3Mepu 
cpeaunx xpomocom 6oaee turn Menee coBnaaaior, a icpynnbix — 3aMento pa3JiHwaiOTCs. Ecjih 
x 3TOMy ao6aBHTb apyrne aeTann, iianpH.viep cjxtpMy h pa3Mepu Heaejiamnxca h npotjtaxiibix 
aaep, CTenenbaHtJtcJtepeHUHauHH MeTacj)a3i:oro BepeTena, to naanuo JtBHbie KapnoaornwecKHe 
pa3JiHwna Mexay BnaoM h oanoii H3 ero pa3HOBHaHOcreH. 3tot BbiBoa npoTHBopewHT 
3aKjnoweiiHio O. H. Bojwhhoh (1990), KOTopaa HCcaeaoBaaa yjibTpacrpyKTypuyio opratiH3a- 
uhk) Boaopocaeii sthx xe urraMMOB h KOiiCTaTHpOBaaa hx nojHiyio HaeiiTHwiiocTb. 

BecbMa ^parMeHTapubie aaiiHbie H3 JiHTepaTypHbix hctowhhkob, Kacaiomneca 3 apyrnx 
BHaoB Chlamydomonas rpyniibi Chlamydella noaTBepxaaioT HaniH HaSaioaenna h b 
H eKOTopofi CTeneiiH aonoanaiOT hx. 
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BoTaHHHCCKHii HHCTHTyr nonyHeno 26 X 1999 

hm. B.J1. KowapoBa PAH 
CanKT-neTep6ypr 


SUMMARY 

The species Chlamidomonas from the group Chlamydella were studied by means of light and 
electron microscopy. Non dividing roundish, irregularly, roundish, widely oval nuclei 2—6 (im in 
diameter have a complex chromocenter type of organization (a numerous chromocenter-like bodies 
scattered anywhere in nucleoplasm and a continious narrow chromatin ring along the nuclear 
envelope). The mitosis follows the normal pattern although there are certain peculiarities in the 
details, namely in the late prophase the occurrence of a distinctive light unstainable (clear) zone 
along with faintly staining substance and the concentration chromosomes in the form of clew as 
well as specific chromosome spiralization (the so-called of the white chromosomes) in C. noctigama 
var. noctigama and C. noctigama var. ellipsoidea: in metaphase the form and level of spindle 
differentiation: in anaphase the compact string-like connective structure. Karyotypes of C. noctigama 
(n = 8), C. noctigama var. ellipsoidea (n = 11), C. elliptica var. brittanica (n = 7, 8), C. perfti 
(n = 9) differ not only in chromosome number but also in their form (dot-like or short rod-like), 
size and the localisation in the plate. These differences were found both on the species level and 
within one species. During the mitosis the pyrenoid disappears. 
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3nHflEPMAJIbHBIH AHAJIH3 flAJIbHEBOCTOHHblX BHJIOB 
BVPLEURUM (UMBELLIFERAE) 

E. V. DAROVSKICH, P. G. GOROVOY. EPIDERMAL ANALYSIS OP THE GENUS BVPLEURUM 
(UMBELLIFERAE) SPECIES FROM TI1E FAR EAST 


kbyneHa 3iin.iiep.Ma jiHCTbeB 9 BOCTOHiioa3iiarcKnx npencTaBHTeneH poaa Bupleurum. JlHCTbH B. longiradia- 
tum h B. suchalinense rnnocTOMaTiibie, y ocTanbHbix biuob — aMihiiCTOnariibie. B SoobuiHHCTBe c.iynaeB Ha 
oaiiOM ji m ctg BCTpenaiOTca 2—3 cTOMaTOTima, oanano npeo6jianaioT aiiOMOUHTubie h rcMHiiapaiiH ruble ycTbnua. 
Bn/ibi pa3JiHHaiorcsi no coothouichhio throb ycTbHU. cjKipMe aiiHnepManbiibix KjieTOK, hx pajMepaM h onepTanHsiM. 
CTOMaToipatpHBecKiie aamiwe yica3biBaiOT na poncTBemitie cbh3h B. euphorbioides h B. multinerve. 

KinoneBbie c.nOBa: flanbiiHii Boctok, Bupleurum, CTo.uaTorpacjjHsi, ananepMa, thm yCTbuu. 

B nacTOamee BpeMR b CMCTeMariiKe 3iiaHHTejibiioe BHHMaiine yaejiaeTca anajrn3y 
annflepMbi h cTOMaTOipa^HHecKHX uptnuaicoB JiHCTa (LUrpOMSepr, 1956; Stace, 1965; 
MHpoc- T iaBOB,1974; Aiiemt, 1975). MopcJioJiorHR aiinaepMbi h ycrbHHUoro annapaTa 
Bupleurum onncana b ochobhom ajih flHKopacTymnx bhaob EBpoiihi (Cauwet-Marc et al., 
1978; Guyot, 1978; OcTpoyMOBa, 1987). Y 6ojibiiiHiicTBa BOJioayiiieK ^iopbi Pocchh 
CTOMaTorpac|)HHecKMe upH3iiaKH tie H3yneHbi h lie Mciio,ib30BajiHCb b TaKConoMHHecKHX 
peBH3HRX poaa nocneAiiHx JieT. Hmchiio iio stoh npHmnie uejibio iiaiiieii paGoTbi 6buio 
H3ynenne CTpyKTypu annaepMU JiHCTa aajibiieBOCTOHHbix bmmob Bupleurum L. ann 
yTomieHHR TaKcoiiOMHH poaa. 
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n P H HCCJieflOBaiiHH 3iiHflepMi>i jiHCTa HCnoJib30Bajica rep6apHii Jia6opaTopHH xeMOTaK- 
cohomhh paCTeiiHii THxooKeaHCKoro HH-Ta 6HOopraiiHwecKOH xhmhh JIBO PAH, a Taxxce 
rep6apnbiii MaTepnaa h cbokhc o6pa3ubi jiHCTbeB neKoropbix bhaob (B. longiradiatum, 
B. komarovianum, B. scorzonerifolium), co6paHHbie naMH b SKcneaHitHOHHbix noe3flxax b 
T ewenne 1995 — 1999 rr. b ioxhoh nacTH npHMopcKoro Kpaa. Bbijia H3yneHa snnaepMa 
.iHCTbeB 9 BHflOB Bupleurum H3 cneayiomHX Mecroo6HTaHHH: B. longiradiatum Turcz. 
(AwypcKaa o6ji., rioc. KjiHMoyubi; IlpHMopcKHH Kpaii, c. EeabitOBO, c. Hexnno, c. Pa3- 
aoabiioe); B. sachalinense Fr. Schmidt (o. CaxajiHH, hoc. 3ao3epHoe, hoc. CnHeropcK, 
c. FIjiaTOHOBo; o. KyHaiunp, hoc. CepnoBoacK, hoc. TpeTbaKOBKa); B. euphorbioides 
Nakai (FIpHMopcKHH Kpaii, ropa 06aanHaa); B. triradiatum Adams ex Hoffm. (MaraaaH- 
CKaa o6ji., r. AHaawpb, c. Eoabiuaa Haii6yxa; AMypcKaa o6ji., ropa Bexejibaeyjib); B. ame- 
ricanum Coult. et Rose (MaraaancKaa o6ji., h-ob HyxoTKa, aojinna p. AMryaMbi); B. atar- 
gense Gorovoi (MaraaancKaa o6ji., noc. ATapran); B. scorzonerifolium Willd. (Hhthhc- 
*aa o6ji., r. HepnnHCK; FIpHMopcKHH Kpaii, rioc. Pa3aoabiioe, c. HHKOJibCKoe; AMypcKaa 
o6ji., hoc. HaroaH); B. komarovianum Lincz. (FIpHMopcKHH Kpaii, r. XlaabiieropcK, 
noc. Pa3aojibHoe, c. rioKpoBica, c. JlBopaiiKa, 3anoBeaiiHK «KeapoBaa FIaab»); B. sibiricum 
Vest (AMypcKaa o6ji., aojinna p. Tbirabi, c. JIanpn, c. MniauiHiio). 

,Hna H3yMeHHH Hcnoab30BajiH BnoaHe pa3BHTbie ancroBbie njiacmuKH npHKopneBbix h 
CTe6aeBbix ancTbeB (OcTpoyMOBa, 1987). CpaBHHTejibiio-MopcJioaorHHecKoe HCCJieaoBaime 
jxrrbHHHoro annapaTa h srmaepMajibHbix kjictok ripoBoanaocb MeroaoM caenKOB c 
Hcnoab30BanHeM CBexero pacTHTeabnoro MaTepnaria (FIpo3Hna, 1960; Anejin, Anejin, 
1988) h MauepaitHOHHbiM mctomom c Hcnoab30BaHHeM cmcch LUyabite. MeToa MauepaitHH 
oco6eHno acJxJieKTHBeH npn H3roTOBJieHHH ariHaep.MajibHbix npenaparoB JiHCTbeB pacTe- 
hhh, xpaiiamnxca b rep6apHH (CBemnnKOBa, 1966). 

H3yneHHe npenaparoB npoBoanaocb c noMombio MHKpocKona Amplival, npo6bi 
annaepMbi 3apncoBbiBaaHCb npn yBeaHHeHHH 10x16 c Hcnonb30BaHHeM pncoBaabHoro 
annapaTa PA-7. H3MepeHHa (aanna h LunpHHa annaepMaabHbix kjictok h ycTbmt) 
npoBoanancb b 30—50-KpaTHoii noBropnocTH b asyx B3aHMiio neprieHaHKyaapHbix 
HanpaBJieHHHX c noMombio hhhchkh OKyaap-MHKpoMeTpa K7x c noacneroM cpeaneii 
BejIHHHHbl. 

Flpn onncaHHH annaepMbi oco6oe BHHMaHne yaeaaaocb onepTaHHaM aHTHK/iHiiaabiibix 
crreHOK annaepMajibiibix kjictok, HariHHHio ycTbmt, xapaKTepy hx pacnpeaeaeHHa Ha 
pa3aHmibix ynacroax ancroBoii noBepxnocTH h onpeaejiajincb ronbi ycrbHHHbix annapa- 
tob. Mbi noab30BajiHCb MopcJroaorHnecKoii KjiaccHtJwKaitHeH rnnoB ycTbnu M. A. Eapa- 
hoboh (1985, 1990; Baranova, 1992) h KjiaccH^HKauHeii snnaepMajibiibix TKaiieii, 
npeanoxceiiHoii C. <P. 3axapeBHneM (1954). 

Y Bcex HCcaeaoBamibix BnaoB naa KpynHbiMH xcnaKaMH pacnoJiaraioTca kjictkh 
annaepMbi yaJiHiiennoii ^opMbi c npaMbiMH aiiTmcjinnajibiibiMH CTeHKaMH, ycTbnu neT. Ilo 
apaio ancTa kjictkh Sojiee MejiKne, nacro MiioroyronbHoii cfiopMbi c yTOJimemibiMH 
CTeHKaMH. Ha ocTajibiioii riOBepxHOCTH snnaepMbi kjictkh 6oaee uinpoKHe, ycronua 
pacnoaaraioTca paBHOMepHo no Been jihctoboh naacTHHKe, onpeaeaeHHOH opneiiTaitHH 
He na6aioaaeTca. BnaoBbie ocoGeiinoc™ upoaBaaioTCa (b ochobhom) b onepranHH 
anHaepMaabiibix KaeroK, hx c()opMe, THne ycTbHnnoro annapaTa. 

JJaaee npnBeaeHbi oimcaiiHa snnaepMbi Bcex H3BecTiibix ana poccniicKoro flanbiiero 
Bocroxa BHaoB poaa Bupleurum. 


CeKitna Bupleurum 

noaceKUHa Archaeopleurum Lincz. 

Bupleurum longiradiatum Turcz. (pHC. 1, 1) 

JIhct rHiiocTOMaTHbiii. SimaepManbUbie Kaeren nnxiieii cropoiibi JiHCTa pacnaac- 
TaHHoii, BbiTanyToii (JiopMbi c h3bhjihctmmh h OKpyrno-H3BHJiHCTbiMH CTeHKaMH 
(89.5x41.6 mkm). Yivibi b cmokhhx rpaHHnax kjictok 3aKpyraeiiHbie h 3aocTpeiiHbie. 


} BoTaHHHecKHH *ypnan, Nv 6, 2001 r. 
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Phc. 1. 3nn/iepMa bhjob nonceioinn Archaeopleurum. 

I — Bupleurum longiradiatum, 2 — II. sachalinense. 3necb h Ha pHC. 2, 3: A — Bepxnaa annaepMa, B — hhxhhsi aniinep- 
Ma. Maciiira6Haa niinciii.a 3aect h na puc. 2, 3: I mm. 


YcTbHua (16.5 x 12.3 mkm) OKpyrjibie h oKpynio-OBajibiibie, b ochobhom reMMiiapauHTiioro 
THna. BcTpewaiOTca aiiOMOUHTiibiii, napauHTiibiii h nanouHTHbiii THnw. Cpeaiiee kojihhcc- 
tbo ycTbHu b nojie 3peHHa Mmcpocicona 20. Ha BepxHeii annaepMe kjictkh name 
paCnjiaCTaiiHOH C()OpMbI, H3BHJIHCTOCTemibie, OflHaKO, M05KH0 BCTpeTHTb KJieTKH C MHOro- 
yroJibHoii npoeKunefi, npiiMbiMH h OKpyrjibiMH aiiTHKjiHiiajibnbiMH creiiKaMH h TynbiMH 
cmokhhmh yrjiaMH (87.8x38.7 mkm). 

Bupleurum sachalinense Fr. Schmidt (pnc. 1, 2) 

JIhct rnnocTOMaTiibiii. FIpoeKUHB iuiomajtn KJieiOK HHxiieii siiHjiepMbi paciuiacTanHaa, 
BbiTBuyraa, Hiioraa MHoroyrojibnaa ripn cpeaiiHX pa3Mepax 61.7x33 mkm. OwepTaima 
ailTHKJIHHajlbllblX CTeHOK H3BHJlHCTbie, H3BHJIHCTO-BOJIHHCTbie, IipflMOJIHHeHHO-OKpynibie. 
Yrjibi b cmokhmx rpaimuax cocemiHX snHjiepMajibHbix kjictok 3aKpyrjiemibie h 3aocTpen- 
Hbie. YcTbHua OBajibiibie h OKpynio-OBajibHbie, b nojie 3penna MHKpocKona nacwHTbiBaiOTca 
46 ycTbHu npn cpeaHeii BejiHHHiie 17.5 x 13 mkm. OSiiapyxeiibi aiiOMOUHTHbiii, H3peAKa 
riojiouHTHbiH, napauHTiibift THnbi ycThHHHoro anriapaTa, npeo6jianaeT reMHiiapauHTiibiii 
thh c 3—4 coceaiiHMH icneTKaMH. Ha Bepxneii siiHjiepMe kjictkh paciuiacTamibie c 
H3BHJIHCTbIMH H OKpyrJIO-H3BHJIHCTbIMH CTCHKBMH (57.6x31.6). 


noaceKUHH Chrysophyton Lincz. 

Bupleurum triradiatum Adams ex Hoffm. (pnc. 2, 1). 

JIhct aMcJwcTOMaTHbiii. Kjictkh KaK BepxHeii, TaK h HHxneii snHjiepMbi npaMoyrojib- 
HOH, pOMSHHeCKOH, MHOrOyrOJIbHOH (JlOpMbl C IipHMOJlHHeHHblMH H npHMOJlHIieHHO-OKpyr- 
jimmm CTenKaMH, no KJieTKH Bepxiieii snHflep.wbi 3nawnTejibHO Kpyimee (127.2x 34 mkm), 
weM KjierKH HHXHeii 3nHaepMbi (90.8x31.3 mkm). Ynibi b cmcxhhx rpammax 
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Phc. 2. 3nnaepMa bhjob mo/icckiihh Chrysophyttm. 

I — llupleurimi triradiatum , 2 — II. euphorbioides , 2 — /#. americanum , 4 — /i. aiargeuse. 


npHMbie, ocTpue hjih Tynbie. YcTbHua npemaymecTBeimo OBanbiibie, na Bepxneii aiinaep- 
Me reMHnapauHTiioro h noJiouHTiioro twiob, a na iihxhch ■— b ochobhom reMHnapa- 
UHTiioro h anoMOuHTiioro thiiob. B noae 3penna MHKpocKona nacwHTbiBaeTca c aaax- 
CHajibHoii CTOponbi jiHcra 7 ycTbrni (26.3 x 13.5 mkm), c a6aKCHajibiioH — 25 ycTbmi 
(25.4 x 14.3 mkm). 
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Bupleurum euphorbioides Nakai (pnc. 2, 2) 


JIhct aM^HCTOMaTHbiii. Kjictkh KaK Bepxneii, Tax h hhjkhch annaepMbi mhoio- 
yro/ibHOH cJiopMbi c npaMOJiHiieHHO-oKpyrjibiMH h OKpymbiMH CTeHKaMH. Ho kjictkh 
BepxHeii annaepMU HecKOJibKO KpynHee (55.8x 33.3 mkm), hcm kjictkh hhxchch aiiHnep- 
Mbi (47.3 x 20.9 mkm). Ynibi b cmokhhx rpaiiHiiax kjictok npaMbie, Tynbie, ocTpue, 
HHoraa 3aKpyrnennbie h 3aocTpeHHbie. YcTbHua OKpyrjio-OBanbHbie. Ha BepxHeii anHjiep- 
Me b nojie 3penH5i MHKpocKona 24 ycTbHua (20 x 15.8 mkm), iia hh>khch — 36 ycTbHu 
(19.5x14.6 mkm). Ha BepxHeii h hhxchch CTopoHe JiHCTa onenb nacTO BCTpewaiOTCa 
anH30UHTHbie ycTbHua; ocuoBHbie THnbi ycTbHHHoro annapaTa reMHnapaiiHTHbiii h aHOMO- 
UHTHblH. 


Bupleurum americanum Coult. et Rose (pnc. 2, 3) 

JIhct aMc()HCTOMaTHbiH. npoeKuna kjictok Bepxneii snnaepMbi Miioroyronbiiaa, wacTO 
BbiTaHyraa (56.3x 32.1 mkm), a kjictok hhxhch — MHoroyrojibiiaa h pacnnacTaHHaa 
(54.9 x 29.3 mkm). Ctchkh aiinnepManbiibix kjictok o6chx CTopoii JiHCTa npaMOJiHiieiiHO- 
OKpynibie h OKpynibie, ynibi b cmokhhx rpaHHuax 3aKpyniennbie h 3aocTpemibie. CpenHee 
KOJiHHecTBO ycTbHu OBajibHOH cJiopMbi b none 3peHHH MHKpocKona Ha BepxHeii anHflepMe 
11 (26.5 x 15.3 mkm), iia hhxchch — 21 (22.6 x 13.7 mkm). Ha Bepxneii CTopone JiHCTa 
npeo6jiajiaeT reMHnapaiiHTHbiii CTOMaTOTHn, Ha hhxhch CTopoiie — ycTbHua reMHnapa- 
UHTHOro H aHOMOUHTHOTO THnOB. 

Bupleurum atargense Gorovoi (pnc. 2, 4) 

JIhct aM^HCTOMaTHbiii. 3nHnepMajibHbie kjictkh HHxuieii CTopoiibi JiHCTa pacnnacTaH- 
HOH, MHOIOyrOJIbHOH c()OpMbI c npaMOJIHHeHHO-OKpyniblMH H OKpyniO-H3BHJIHCTbIMH 
CTeHKaMH (60x37.6 mkm). Ha Bepxiieii CTopone kjictkh npeHMymecTBeiiHO paconac- 
TailHbie, OHCpTaHHH aHTHKJIHHajlbHblX CTeHOK H3BHJIHCTbie H OKpyniO-H3BHJIHCTbie 
(65.6x34.8 mkm). Ydim Mexny cocchhhmh KJieTKaMH KaK BepxHen, TaK h nnxiieii 
anHjiepMbi 3aKpynieHiibie h 3aocTpeHiibie. B none 3peiiHa MHKpocKona iiacwnTbiBaeTca 
na BepxHeii annaepMe 16 ycTbHu (29.9x20 mkm) OKpyrjioii c()opMbi, a Ha hhxhch 32 
(23.7 x 13.9 mkm) OBanbiibix ycTbHua. Ochobhoh thii ycTbHHHOro annapaTa naiiHoro Bnna 
anoMOUHTHbiii, wacTo BCTpenaiOTai reMHnapauHTHbie h nonouHTHbie ycTbHua. 


nonceKiiHB Arpopleupum Lincz. 

Bupleurum scorzonerlfolium Willd. (pnc. 3, 1 ) 

JIhct aM^HCTOMaTiibiii. npoeKiina nnomann kjictok KaK BepxHeii, TaK h nnxiieii 
snnnepMbi MHoroyroJibHaa h pacnnaCTainiaa, aHTHKjiHiiajibiibie ctchkh annnepManbHbix 
KjieTOK, KaK npaBHJio, npaMOJiHiieiiHO-OKpyrjibie h OKpynio-H3BHJiHCTbie. OnHaxo, kjictkh 
B epxneii snHnepMbi HecKOJibKO Kpynnee (67.8 x 43.1 mkm), weM kjictkh iinxiieii anHnepMbi 
(39.6x23.3 mkm). YcTbHua OKpynibie h OBajibiibie. Cpewiee kojihhcctbo ycTbHu b none 
3peHHa MHKpocKona c Bepxneii ctopohu nncTa 21 (23.8x20.3 mkm) h c nnxHeii — 47 
(17.5 x 11.3 mkm). BcTpewaioTca reMHnapauHTHbie h aHOMOUHTHbie yCTbHHHbie annapaTbi, 
H3penKa anH30UHTiibie. 

Bupleurum komarovianum Lincz. (pnc. 3, 2) 

JIhct aM^HCTOMaTHbiii. KneTKH KaK Bepxneii, Tax h nnxcHeii snnnepMbi pacnnacTaHHoii 
h Mnoroyronbnoii cJiopMhi c npaMonHneiiHO-OKpynibiMH h OKpyrno-H3BHnncTbiMH aiiTH- 
KnHHanbHbiMH CTeHKaMH, c 3aKpyrnennbiMH h 3aocTpeiiHbiMH yrnaMH b cmokhhx rpaiiHiiax. 
IIo pa3MepaM ohh Majio OTnHwaiOTca (62.6x37.5—61.8x36.4 mkm). YcTbHua OBajibiibie, 
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Phc. 3. 3muepMa bmob nonceKUHH Arpopleurum. 

1 — Bupleurum scorzonerifolium , 2 — B. komarovianum, 3 — 11. sibiricum. 


hx KOJiHweCTBO b nojie 3peHHH MHKpocKona Ha BepxHeii annaepMe 16 (25.6x 16.9 mkm), 
na HHXcHeii — 18 (23.6x15.8 mkm). Ha Bepxneii h HHxiieii annaepMe npeoSjiaaaeT 
reMHnapauHTHbiH thh ycTbHHiioro annapaTa. 

Bupleurum sibiricuin Vest (pnc. 3, 3) 

JIhct aM^HCTOMaTHbiii. IlpoeKuHH HJiomaflH KJieTOK Bepxiieii 3iiHflepMbi npaMoyranb- 
Haa, poMSHwecKaa, MHoroyrojibiiaa, Hiioma BbiTaHyraa c npaMOJiHiieHHbiMH h npaMOJiH- 
HeiiHO-OKpyrjibiMH CTeHKaMH (69.4x34.2 mkm). TaKxe MoryT BcrpewaTbca pacnjiacTan- 
Hbie H3BHjiHCTOCTeHHbie 3nnaepMajibHbie kjictkh. Yrjibi b CMexHbix rpaHHitax 3aocTpeHHbie 
h 3aKpyrjieiiHbie. Ha HHxiieii CTopoHe jiHCTa mieiKH npaMoyrojibHbie, KBaapaTiibie, 
poM6HwecKHe h MHoroyrojibHbie (64.4x33.3 mkm), owepTanHa aHTHKJiHHanbHbix ctchok 
npHMOJiHHeHHbie h npaMOJiHHeHHO-OKpyrjibie. YcTbHua npeHMymecTBeHHO OKpyrjio-OBajib- 
Hbie, reMHnapauHTHoro THna. H3peaKa BCTpewaiOTca aHOMOUHTHbie, aHH30UHTHbie h 
noJiouHTHbie CTOMaTOTHnbi. Ha Bepxneii cropoiie jiHcra b none 3peHHa MHKpocKona 
ycTbHu 18 (25.9 x 19 mkm), Ha HHXiieii — 20 (26.6 x 17.6 mkm). 

AHajiH3 pe3yjibTaTOB npoBeaeHiibix HCCJieaoBanHH snHflepMbi jiHCTbeB yKa3anHbix 
Bbime BHflOB Bupleurum noKa3biBaeT, hto ana aannoro poaa xapaKTepHO coHeTaiiHe 
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KojiHwecTBeHHaa xapaKTepncTMKa anaaepMbi JincTa aaabHeBOCTOMHbix bhaob Bupleurum 


Bnabi 

Cpeumie pa3Mepbi 
anmiepMajibiibix kjictok 

Cpejume pa3- 
wepbi ycTbim 
BepxiieH CTO- 
poilbl JIMCT3 
(mkm) i 

Cpezmee 

'iMC.no 

yCTbHU, B 
riojie 3peim« 

MHKpOCKO- 

na na Bcpx- 
neti 

CTOpOHC 

Cpejuine pa3- 
Mepu ycTbim 
HHJKHeft CTO- 
pOHbl JIHCTa 
(MKM) 

Cpe/inee 

'IHCJIO 

yCTblUL B 
nojie 3peHHJi 
MHkpOCKO- 
na Ha hhjk- 
neii 

cTopone 

BepXHCH CTO- 
poHbi Jinc'ra 
(mkm) 

miKHefi cto- 
pOHbl JIHCTa 
(mkm) 

;uih- 

na 

luh pu¬ 
na 

ZUIM- 

na 

ILIMpIi- 

Ha 

Jum¬ 

na 

LUHpH- 

na 

AJIH- 

Ha 

mu pu¬ 
na 

B. longira- 

87.8 

38.7 

89.5 

41.6 




16.5 

12.3 

20 

diatum 











B. sachali- 

61.7 

33 

57.6 

31.6 

— 

— 

— 

17.5 

13 

46 

nense 











B. triradiatum 

127.2 

34 

90.8 

31.3 

26.3 

13.5 

7 

25.4 

14.3 

25 

B. america- 

56.3 

32.1 

54.9 

29.3 

i 26.5 

15.3 

11 

22.6 

13.7 

2! 

num 











B. atargense 

65.6 

34.8 

60 

37.6 

22.9 

20 

16 

23.7 

13.9 

32 

B. euphorbi- 

55.8 

33.3 

47.3 

20.9 

20 

15.8 

24 

19.5 

14.6 

36 

oides 







1 




B. scorzoneri- 

67.8 

43.1 

39.6 

23.3 

23.8 

20.3 

21 

17.5 

11.3 

47 

folium 











B. komaro- 

62.6 

37.5 

61.8 

36.4 

25.6 

16.9 

16 

23.6 

15.8 

18 

vianum 











B. sibiricum 

69.4 

34.2 

64.4 

33.3 

25.9 

19 

18 

26.6 

17.6 

20 


reMHnapauHTiioro h anoMoun r rnoro thiiob ycTbHWHoro annapara, nacTO c npeo6nauaiineM 
nepBoro THiia (nnoraa oiih naxo/piTCfl b pa3AnmiOM cooriioiueHHH y pa3iibix bhaob). Y 
BOJiOflymKH MOAonaihioii HMeiOTCH ann3ounTiibiii h reMHnapauHTHbiii Tnm.i yCTbumioro 
annapaTa, hto iiOKa3biBaer cxoactbo B. euphorbioides c chShpckmm bhaom B. multinerve 
DC., na ariHAepMe Kcrroporo T. A. OcrpoyMOBon (1987) 6i>uio oOnapyxeno coneTauHe 

aiIH30UHTHbIX H reMHIiapaUHTHbIX CTOMaTOTHnOB. 

BHflbi iiOflceKUHH Archaeopleurum omnwaiorca or ocrajibiibix AaJibiieBocTomibix 
Bupleurum h3Bhjihcti>imh h oicpyrjio-n3BHJinCTbiMn creiiKaMH anHAepMajibiibix k.tctok, hx 
pacnjiacraimoH (JiopMOH, orcyTcTBHeM ycrbHp na BepxHeii cropoiie JincTa, AOBOJibno 
MejiKHMH pa3MepaMM ycTbHmibix amiapaTOB (cm. TadnHny). 3th npH3iiaicn eme pa3 
noflTBepxaaior o6oco6jiennoe nonoxeinie bhaob B. longiradiatmn h B. saclialinense b 
CH creMe poAa, Koropbie cwnraiorcH naHOojiee apcbhhmh npeAcraBUTejiHMH BOJioflymeK 
(JIhiihcbckhh, 1950; FopoBon, 1966). Mexay co6oii bhah Taxxe pa3JiHwaiOTCfl, npexAe 
Bcero pa3MepaMH onnHepMa/ibiibix kjictok (kjictkh BOjioayiiiKH AJiHimoAyHeBofi Kpyimee 
kjictok aiiHflepMbi BO.noflyiuKH caxajimicKOH), a raKxe koahhcctbom yCTbnp b iiojie 3peiiHH 
MHKpOCKOIia. 

flpeacTaBHTejiH iioaceKuHH Chrysophyton BbicoKoropiibie Bupleurum rerepoieHHbi no 
H3ywemibiM npn3naicaM. Pa3AHHHH iipohbjihiotch b npoeKuHHX annaepMajibiibix kjictok, 
onepTaiiHHX aHTHKJiHHajibiibix crenoK, yrnax b cmcxhmx rpannnax. B. triradiatum ot- 
JiHwaeTca ot ocrajibiibix bhaob oneiib KpymibiMii pa3MepaMH aniiAep.wajibiibix kjictok 
(127.2x34 mkm BepxiieH cTopoHbi JincTa h 90.8x31.3 mkm — iinxneii). 3iiHjrepMa 
B. atargense hmcct kjictkh c h3bhjihctI)Imh h OKpyrjio-H3BHJiHCTbiMH CTe hk3mh, Sojibirioe 

KOJIHHeCTBO yCTbHU B HOJie 3PCIIHB MHKpOCKOIia (CM. TaSjIHUy). 

Cxoactbo Mexjry coSoh npoHBJiaKiT aajibiieBOCTomibie bhabi iioacckuhh Arpopleurum. 
Oho BbipaxaeTca b cJiopMe oiiHAep.Majibiibix kjictok, hx onepTaiiHux h pa3Mepax, THiiax 
ycTbHHHbix annaparoB. Y B. scorzonerifolium oGnapyxeiibi mcjikhc no cpaBiieriHio c 
apyiHMH BHjiaMH pa3Mepbi kjictok, Gojibinoe kojihmcctbo (47) ycTi.nn na iiHxneH cropOHe 
JiHcra, a TaKxe iiaJiHnne aiiH3onnTiibix yCTbHU. CjieayeT orMeTMTb, wto bham otoh 
noAceKUHH o6AaAaiOT AOBOJibiio KpymibiMH ycTbHuaMH (cm. Ta6jiHiiy). 
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AnaraocTHHecKoe 3iiaHeHne npn H3yueHHn CHCTeMaTHKH BOCTOHHoa3naTCKHx iipeacTa- 
BHTejieii Bnaa Bupleurum L. HMeeT cfiopMa annaepMajibUbix kjictok, hx pa3Mepw h 
onepTaHHH, iipeo6jia,ttaK)inHH thii (hjih raiibi) ycTbHHHoro amiapaTa. 
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THXooKeaHCKiiii nncTHTyr nojiyMeno 15 III 2000 

6HoopraimqecKOH xhmhh 
HaibHeBOCTomioro OTnejiemis PAH 
BaaiHBOCTOK 


SUMMARY 

The epidermal structure of 9 East Asian representatives of the genus Bupleurum was studied. 
The leaves of B. longiradiatum and B. sachalinense are hypostomatic, of the other species 
amphistomatic. In the majority of cases, 2—3 stomatotypes are found on one leaf, however, 
anomocytic and hemiparacytic stomata usually prevail. The species are differ in correlation of 
stomatotypes, the form of the epidermal cells, their sizes and their patterns. Stomatographical data 
suggest the affinities of B. euphorbioides with B. multinerve. 
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YilK 633.15 : 581.143.6 


Eot. jKypH., 2001 r., t. 86, N“ 6 


© T. H. Caxaposa 

PAHHHE 3TAIIbI PA3BHTHH CTPYKTYP riblJIblJEBOrO 
IIPOHCXOTKHEHHJI B KYJIbTYPE IlbUIbHHKOB KYKYPY3bI 

T.N. SATAROVA. EARLY DEVELOPMENT OF STRUCTURES OF POLLEN ORIGIN IN MAIZE ANTHER 

CULTURE 


ycTanoaneHO, mto npn SKcrmaHTaiiHH nbuibiiHKOB KyKypy3bi in vitro na CTaann onHOtcieTomioro BaKyonn- 
3HpoBannoro nhuibUCBoro 3epHa b 6o;ibinmiCTBe c.iynaeB najibHeiimee pajBHTHe no.iyMaer BcrcTaTHBiiaa KjieTKa, 
pa3BHBancb BHanajie KaK MiioroanepHLiii iiciiouht, b kotopom 33tcm 3aKjiajtbiBaiOTCa KneTomibie neperopojiKH. 
ripw nocaaxe na CTaann Moaoaoro 2-KjieT04Horo iibi.nbixeBoro 3epna renepamBHaa KjieTKa He rn6ncT, a 
HHTenCHBHo nepexoflHT na cnopo^HTHbiii nyrb pa3BHTna. PaccMaTpn bbiot ca B03MO*Hbie npHMHHbi rioflBneHHH 
KJiacTepoB b pa3BHBaK>utHXCa no cnopo(})HTHOMy nyrn nbUibUCBbix 3epnax. 

KnioneBbie c.iOBa: Z ea mays , Ky.ibTypa nbLibiiHKOB. CTpyKTypbi nbUibneBoro nponcxoataeiiHa. 

ripoueccbi, upoxoaRmne b iibuibueBbix 3epnax npu KyjibTHBnpoBaHHH iibinbHHKOB huh 
nbuibqbi KyKypy3bi in vitro, HeoaHOKparno lipHBJieicajiH BiiHMaHHe HCcneaoBaTenen. B 
ony6jiHKOBaiiHbix no 3TOMy noBoay paGorax oGcyacaaaacb aona yuacTHa KJieTOK iibuibue- 
bopo 3epna b 4>opMHpoBaiiHH sMGpHOiioaoGiibix CTpyKTyp, OTMeuajiacb B03MO)KHocTb 
o6pa30BaiiH5i uchouhtob b KyiibTHBHpyeMbix iibuibqeBbix 3epnax, xapaKTepH30Baaca c{)paK- 
UHOlllIblH COCTaB nblJlbllbl B CBR3H CO CllOCOGllOCTblO K COMaTHHeCKOMy 3M6pHOreHe3y B 
KyjibType nbuibiiHKOB, HccjieflOBanacb yiLTpacTpyKTypa iibuibueBbix 3epeH, nepeiueaiuHX 
Ha cnopocJ)HTiibiH riyTb pa3BHTua (Miao et al., 1978; Barnabas et al., 1987; Pescitelli, 
Petolino, 1988; Pretova et al., 1993, h tip.). ripoBeaeiiiibie nccneaoBaHHa ocbcthhh 
pa3BHTHe nbiJibqeBbix 3epen no cnopocjiHTiiOMy iiyra y Kyfcypy3bi, oanaxo nocTaBnan pan 
BonpocoB. FlocKojibKy 6ojibiiiHHCTBO pa6oT lipoBOflHaocb c npHMeneiiHeM cfuiyopecneiiT- 
Hbix aaepubix KpacnTenen, to 6biJio onncano ripenMymecrBen ho cocToaiine aaep. Cocto- 
aiinio HH r ronjia3Mbi h KJieTOHHbix o6onoHeK b iibuibueBbix 3epnax iie yaenanocb cneunanb- 
noro BHHMaHHa. 

KpoMe Toro, 6buin oiiHcaiibi CTpyKTypbi na CTaanH l-tcneTOMiioro BaKyojiH3HpoBaHiioro 
nbuibiteBoro 3epHa. Eonee acjicJieKTHBiibiM aBnaerca BBeaenne b KyjibTvpy nbuibiiHKOB 
KyRypyaw na CTaann Moaoaoro 2-KJieroHiioro iibuibiieBoro 3epna, hto noBbiuiaeT npoueHT 
peaKUHH nbiJibHHKOB c 3.48 ao 16.46 %, a hhcjio iiOBOo6pa30BaHHH Ha 100 nbuibiiHKOB c 
8.27 ao 44.13 (CaTapoBa, 1994). B CBa3H c 3thm npeacTaBnaeT nirrepec cpaBHenne 
ocoGeniiocreH pa3BHTHa nbiJibqeBbix 3epen in vitro npn nocaaxe nbinbHHKOB na 3 thx 
2 CTaanax. K aeTajibiioMy onncaHHio nyreH pa3BHTna nbiabueBoro 3epna na HCKyccTBeH- 
hoh nHTaTeabnoH cpeae nac 3acraBHJiH oGpaTnrbca B03MO>Knaa CBa3b Meacay thhom 
pa3BHTHR nwabueBbix 3epen in vitro h iipoqeiiTOM HiiayKUHH cnoco6iibix k aaabiieHiueMy 
pocTy h pa3BHTHio noBoo6pa30BaHHH h to BHHMaiine, KOTopoe yaeaaeTca cTpyKTypaM 
nbuibiteBoro npoHCxoacaenna, b nacniocTH ueiiounraM, ksk yao6nbiM oGaeicraM ana 
reneTHuecKOH TpauccjiopMauHH y KyKypy3bi (Gaillard et al., 1992). 

lleabio nauien paGoTbi 6bia aHaun3 pa3BHTna nbiabueBoro 3eptia npn nocaaKe nbinb- 
hhkob KyKypy3bi in vitro na CTaanax 1-KJieroHiioro BaKyoaH3HpoBaHiioro h Moaoaoro 
2-KaeTOHHoro nbiabueBoro 3epna. 


MaxepHaa h MeToaw uccaeaoBannH 

HccaeaoBaHHe Gwjio BbinoaneHo na reHoranax KyKypy3bi H99xWf9, B14xWf9, 
Wf9xLH148, A635 x 38-11, And44 h And44xLH148. ribiabHHKH KyabTHBHpoBariHCb 
no orincaiiHOH panee MeToanKe (CaTapoBa, 1994). XoaoaoBaa npeao6pa6oTKa MeTeaox 
npoBoaHJiacb npn reMiieparype 8 °C b Tenenne 14 cyT. Craanio pa3BHTHa iibuibueBbix 
3epen onpeaenaan nepea aKCiuianTauHeii libiabiiHKOB, nocae xohqhoboh npeao6pa6oTKH. 
BbicaacHBaan iibuibiiHKH na craaHax l-Kiierounoro BaKyoaH3HpoBaiinoro h Moaoaoro 
2-KaeTORHoro nbiabueBoro 3epna. 
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nblJlbHHKH cj}HKCHpOBajIH Iia 1, 2, 4, 8 H 15-H flUH XyjIbTH BHpOBailHa Cj)HKC3TOpOM 
FAA. npHroTOBJieuHe nocroaniibix napacjrnHOBbix npenapaTOB ocymecTBnann no pa6oTe 
riaymeBOH (1970). Toamnna cpe30B cocTaBaana 9 n 12mxm. riocToamibie npenapaTbi 
OKpauiHBajiH c{)yKCHn-cepiiHCTOH xhcuotoh, no Oenbreuy, c noaxpacxoii ajmnaHOBbiM 
CHHHM H HpOUHOHOBbIMIl XpaCHTCUaMH, IIO HBaHOBy H JleTHHCKOH (1967). Kenbie 
nunbnHKH Ha nanajibubix 3Tanax xynbTHBHpoBanna Tax>xe OKpaiuHBajiH cj}yxcnn-cepnnc- 
toh khcjiotoh no pa6oTe Oe;ibrena, a 3aTeM totobhuh aaBuemibie nocToaHHbie npenapaTbi 
oxpauiemibix nbMbneBbix 3epen. PncyiiKn H3roTOBJieiibi c iiomolui.io pucoBajibHoro aniia- 
paTa PA-7, c{)OTorpac|}HH Bbiriojnieiibi iia MHKpocKOne MBH-15. 


Pesyjibraxbi nccjieaoBaimii h hx o6cya<aenne 

Flpn aocaaxe na ncKyccTBennyio nuTarenbiiyio cpeay nbiJibiiHKOB c ribinbueBbiMn 
3epnaMH na l-xneTOHnoii Baxyonn3HpoBannon CTaann (pnc. 1, 7) b npenapaTax 1—4 ana 
HaOmoaann cneayiomne coObuna. Onpeaeneimaa nacTb iibinbueBbix 3epen aerenepnpoBa- 
aa, a b ocTajibHbix npoxoann aHcjxjrepenunpyiomHH mhto3, 3axaiiHHBaiomHHCa o6pa30Ba- 
HneM BereTaTHBiion n reiiepaTHBiion xjictox c TniWHiibiM nx pacnonoareuneM (pnc. 1 , 2). 
HacTb o6pa30BaBinnxca 2-xneTonubix nwnbueBbix 3epen b aanbuenuje.M BCTynaaa na 
cnopocfiHTHbin nyTb pa3BHTna, npnneM aenemiaM noaBepranacb nn6o xaxaa-TO oaHa, an6o 
o6e KaeTKH. Oanaxo cnynan, KoraaaeanTca ranbxo reiiepamBnaa xaeTxa, a BereraTHBiiaa 
ni6neT (pnc. 1, 3), 6bian eaniinHiibiMH, rax a<e xax n cnynan, xoraa reHepaTHBiiaa xaeTxa 
ni6HeT, lie BCTynaa b aeaenne, a BereTaTHBnaa pa3BHBaeica (pnc. 1, 9). Maiue Bcero 
Ha6aioaaaH aeaeHna b o6enx xjierxax, iipnaeM b noaaBnaiomeM 6oabinniiCTBe caynaeB 
reiiepamBnaa xaerxa BCTynaaa b mhto3 paiibine, n x MOMeHTy aeaeiina BereTaTHBnoii 
K-ieTxn y>xe iiacnnTbiBaaa 4 n 6oaee xjierox, Mac ro ya<e ycneBinux aereuepiipoBaTb (pnc. 1 , 
4 — 8). Jlnuib b peaxnx caynaax aapo BereraTHBiion xjictxii aeanaocb paiibine reHeparaB- 
hoi'i (pnc. 1, 10). ripoayxTbi aeaenna reiiepaTHBiion xaeTxn, xax npaBriao, nuTeiicHBHO 
oxpaiiiHBaioTca, aapa Meaxne, Oeabren-noaoacnTeabiibie, anTOiiaa3Ma rycTaa, xjieTOMHbie 
o6oaoMxn, xax npaBnao, Tonxne, no nnoraa na6jnoaaeTca nx yronmeHHe (pnc. 1,3, 7). 
VToamenHbie oOojiohxh niiTencnBiio oxpamnBaioTca npoanoHOBbiMH xpacnTeaaMn b 
xpacnbin uBer, xapaxTcpiibiii ana oxpacxn xaaao3bi. B nejioM, pa3BHTne reiiepaTHBiion 
xaeTxn aajibine 4—8 xaerax ne na6aioaaan. no Been bhbhmocth, caMOCToaTeabnoro 
vMacrna b cjropMHpoBaunn noBoo6pa30Bannn onaan6o ne npnnnMaeT, an6o npoayxTbi ee 
aeaenna ynacTByiOT b o6pa30Bannn anuib xaxoii-nn6o Macrn a.MOpnonaa nan xaaayca, 
pa3BHBaacb paaoM c noTOMxaMH BereTaTn bhoh xaeTxn. 

BcTynnennio BereTaTHBiion xjieTxn b aeaenne, xax npaBnao, npeaiuecTByeT H3MeneHne 
xapaxrepa ee Baxyoan3aunn n cnH re3 miTonaa3Mbi, Tax hto xpyiinaa Baxyoab nocreneiiHO 
Hcne3aeT (pnc. 1, 4 — 8). HaM He yaanocb naOnioaaTb peryaapiibin anTOXHne3 npn nepBbix 
aeaennax BereTaTHBiion xaerxn. Ona pa3BHBajiacb xax neHounTiioe o6pa30Banne (pnc. 1, 
8 — 14). Rapa b Taxnx uenoanTax cnnxpoHHo aeaaTca, mto xapaxrepHo ana apyrnx 
ueHouHTHbix o6pa30Bannn b renepaTHBHbix opranax noxpbiToceMeHHbix, nanpnMep, 
nepnnaa3Moanajibiioro TaneTyMa (KaMeanna, 1980), Miioroaaepnbix xjieTOx cexpeTopiioro 
TaneTyMa, pa3BHBaKminxca 3apoabiineBbix MeuixoB, aaepnoro anaocnepMa n ap. Flocxonb- 
xy nepea aenenneM aapa BereTaTHBiion xaeTxn ncne3aeT xpyimaa Baxyoab n xaeTxa 
3anoanaeTca uHTorina3Mon, aapa nenoanTa pacnonararorca no BceMy oOaeMy BereraTHB- 
hoh xaeTxn. Oanaxo b OTaemnibix cnynaax aeHTpaabiiaa Baxyoab BereTaTHBiion xaeTxn, 
□o-BnanMOMy, coxpaiiaerca n b nenounre, b 3tom cnynae ero aapa pacnonaraioTca b 
npHCTCHOMiioM caoe anTonaa3Mbi (pnc. 1, 14). LJeHounTbi nocaeanero Tnna hmciot 
He6onbinne pa3Mepbi, BnanMO, H3-3a oTcyrcTBna cniiTeTHMecxnx iipoaeccoB b nnToruia3Me. 
Ha onpeaeaeiiHOM 3Tane b ueiiounTax HannuaeTca cJiopMnpoBaHne xaeTonubix neperopo- 
aox Me>xay aapaMH. 

riponecc xaeTXoo6pa30BaHna b uenoanTax, o6pa30BaBinnxca na 6a3e BereTaTHBiion 
xaeTxn, exopee Bcero, naeT no-pa3HOMy, b 3aBHCHMOCTH ot toto c neHTpanbHon Baxyonbio 
Han 6e3 Hee pa3BHBaeTca uchouht. 06pa30BaHne xaeTOMHbix neperopoaox b ueiiounTax, 
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PHC. 1. Pa3BHTHe nbUimeBLIX 3CpeH B IlbUIbHHKaX, 3KCn;iaHTHpOBaHHbJX Ha CTajlHH l-KJieTOMHOl'O BaKyOJIH3H- 

poBaiiiioro nbUibUCBoro 3cpHa. 

1 — nbuibneBoe 3Cpno b momcht 3KCiuiaHTannH; 2 — nbuibueBoe 3epH0 noc/ie AHcjx^epeHUHpyjomero MHT03a; 3 — aeneuHe 
reHCpaTHBHOH mieTKH, aerenepaiiHa JUipa BereTaTHBiiofi mieTKH; 4—15 — pa3BHTiie BereTaTHBHofi kjictkh no nyrn neHouwTa, 
reHepaTHBuaa icneTKa hjih ee npoayxTbi npncyrcTByioT b nbuibuesoM 3epHe; 16,17 — 2-aaepHbie nbiJibueBbie 3epHa; 18 — 
HC4e3HOBeHwe neperopoflKH Mexay K/ieTKaMH nw/ibueBoro 3epna; 19—21 — paBHbie h nocneayiOLUHe acjieHwa b nbinbueBOM 3epHe, 
B OflHOH H3 KJ 1 CTOK (19) npHCyTCTByeT MHKpoaapO; 22 — 3M6pHOMA C BbiaenHBlHCHCfl 3M6pwOHIlOflepMOH; KO — KneTOHHbie 060 - 
jiohkh, yuo — yTonmeHHbie KJieTOHHbie o 6 ojiohkh. Maciirra 6 Hbie jihhchkh: 1 — 13, 14—21 — 0.01 mm; 22 — 0.1 mm. 


iie coflepacainnx ueiiTpajibHOH Baxyonn, npoxoflHT HeperynapHO. Tax, yxce b uHTonna3Me 
BereTaTHBiiofi kjictkh (pnc. 1, 4, 6 ), mojioamx h 6 anee KpynHbix uchouhtob (pnc. 1, 77, 
13) OTMenaiOTCfl He3aBepoieHHbie cjjparMeHTbi kjictohhwx o6ojiohck. 3to jih6o HenoJiHbie 
KJieT04Hbie neperopoflKH, oTxoflfliUHe ot hhthhw, hjih ot o6ojiohkh, OTaejiaiomeH 
upoflyKTbi flejieHHH renepaTHBHOH kjictkh, jih6o cjjparMenTbi, HMeromne 2 CBo 6 oflHbix 
Konua. TaKne o6ojiohkh orpanHHHBajiH otcckh b uHToiiJia3Me, ne Bceraa coflepacamne 
aflpa. 3th cjjparMeHTbi OKpainHBajiHCb ajiunaHOBbiM chhhm b chhhh ubct, a iipounoHOBbiMH 
KpacHTejiBMH b KpacHbiH, hto CBHfleTeflbCTByeT 06 OTjioxceHHH ymeBOflOB. HeperyflapnocTb 
KJieTKOo6pa30BanH5i b ueHOHHTax 3Toro rana, bo3mo>kiio CB33aHa c TeM, hto aflpa 
pacnoJiaraiOTca He pa3MepeHHo b npHCTeHomiOM cjioe HHTOnjia3Mbi, KaK b ueHoijHTax c 
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Phc. I (npodojixenue). 


ueurpajibHoii BaKyonbio, a Gecnopaaonno b Macce nnTon.na3Mbi. no-Bn«HMOMy, c t3khm 
iieperyjiapiibiM (ue Mcayiy bccmh aapaMH) K.neTKoo6pa30BaiiHeM b uenouHTax BereTa- 
THBIIOH KJieTKH CBB3aHO B03IIHKII0BeiIHe KJiaCTepOB (pHC. 1, 12), T. e. KJieTOK HJIH lpyilll 
KjieTOK, HMeromHX o6myio o6ojiOHKy, pa3BHBaromHxca oGocoGnemio BHyTpn oanoro 
h toio >xe nbuibueBoro 3epna. Pa3Bnrne KjiacrepoB b iiepeujeauJHX na cuopoc^HTiibiH 
nyTb pa3BHTna iibuibueBbix 3epnax KyKypy3i>i oiiHcano h b pa6ore Pescitelli, Petolino 
(1988). 

Ecjih uenouHT HMeeT ueiiTpanbiiyio BaKyojib, to KjieTKoo6pa30BaiiHe oTMeuaeTca Ha 
cxa/iHM, Kor;ia on coaepjKHT 20 h 6o.nee aaep n npoxoanx Gojice hjih Mcnee perynapno. 
06pa3oisaiiHe KJieTouiibix ueperopoaoK Me>Kfly aapaMH iianwiaeTca ot hhthhm h nueT 
ueiiTpHiieTajibiio (pnc. 1, 15). TaKoii thii pocTa KJieTOHiibix rieperopoaoK napauy c 
cjDopMHpoBanneM KJieTomioH imacTHiiKH oiincan Huang (1986, uht. ho: Fop6yHOBa h ap„ 
1993) ;uia iibuibueBbix uchouhtob riLueiiHiibi h aaMena. HeiixpHiieTaabubiH pocT kjictoh- 
iibix iiepeiopouotc Taxxe noxasan Gaillard et al. (1992) ana iibuibueBbix MuoroaaepHbix 
uenomiroB KyKypy3bi. B nauieM Marepnajie TaKMe KjieiOHiibie lieperopoflKH ne OKpamn- 
Ba_xncb ajimiaiioBbiM chiihm h npounonoBbiMH KpacHTcaa.MH, a BbiniaaejiH xax iipo.woKyT- 
kh Mexay KjieTKaMH. OHHoispeMemibiii CHiixe3 UHTOiuia3Mbi iipiiBOUHx k nocreneiniOMy 
yMCHbLHenino ueiirpajn.Hoii Baxyoan. 
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y HeKOTopofi nacTH iibijibueBbix 3epen «Hcj}c}}epeimnpyK)mHH mhto3 b 1-kjictohhom 
BaKyojiH3HpoBamioM nbiJibueisoM 3epne ne conpoBoamaeTca uhtokhiicsom. B o6pa30BaB- 
niHxca 2-aaepHbix nbuibueBbix 3epnax TaKa<e B03M0>KHa cjiparMeHTauna h nocTenemioe 
HCHe3HOBenHe ueu rpajibiioH BaKyojiH (pnc. 1, 16 , 17 ). Ha6jnouajiH TaKa<e pa3pyiuenne ya<e 
3aaox(HBLueMCa neperopouKH Meacuy BereTaTHBiioii h renepaTHBiioii KjieTKaMH (pnc. 1, 18 ). 
06pa30BaiiHe uchouhtob nocjie pacTBopeHHa ya<e 3ano>KHBiHHxca KneTOHHbix neperopo- 
flOK H3BecTiioe aaneiiHe h ouncaHO, b HacruocTH, npn MeraraMeTorene3e y Asparagaceae 
(CaTapoBa, 1990). TaKHM o6pa30M, o6napy>KHBaK)mneca b KyjibTHBHpyeMbix co ctuuhh 

1- KJieTOHHoro BaKyonH3HpoBaHHoro HbiJibueBoro 3epHa 2-aaepHbie iibuibueBbie 3epHa 
Moiyr 6biTb jih6o peayjibTaTOM MHT03a, ne conpoBoayiaBiueroca uhtokhhc3om, jih6o 
B03HHKaTb hocjic HCHC3HOBeHna nepeiopoflKH Me>Kfly BereTaTHBiioii h renepaTUBiioii 
KjieTKaMH. 2-auepiibie uchouhtm nacTo naOjnoaaJiHCb b npenapaTax 1—4 flHefi KyJibTHBH- 
poBaima h b flajibHefliueM, BepoaTHO, pa3BHBajiHci> xax Muoroauepiibiii uchouht c 
nepexoflOM k KJieTKOo6pa30BaiiHio. B oruejibiibix cjiynaax naGinouajiH cjiHaune auep b 

2- auepiibix uenouuTax, hto uojdkho bccth k yBejiHHeHHio hjiohuhocth kjictkh. 

Pe«Ko HaOjiioflajiH paBiioe fleJieiiHe b l-ieneTOHiibix nbuibueBbix 3epnax (puc. 1, 19 ). 
flajibHeiiiuee hx pa3BHTHe HueT no riym upoGjieHua n, no-BHflHMOMy, npuBOUHT k 
pa3BHTHK) 3M6pnoHflOB npaBHjibiioii cj}opMbi (pnc. 1, 20 —22). 

Miao c coaBTopaMH (1978) onpeueJiHjiH 4 nyrn cjiopMHpoBanHa MiioroKJieTOHUbix 
nbuibueBbix 3epeu b KynbType nbiJibiiHKOB KyKypy3bi: npeHMymecTBeHiio H3 BereTaTHBiioii 
KjieTKu, H3 renepaTHBiiou kjictkh, H3 BereTaTHBiioii h renepaTHBiioii kjictok ouHOBpeMeii- 
no h H3 1-auepnoro nbuibiieBoro 3epHa 6e3 uncjjcjjepeHUHauHH iia BereTaTHBiiyio h 
renepaTHBiiyio kjictkh. FlpHHeM iiocajiKy nbiJibiiHKOB bth h GoJibumucTBo nocjieuyiomHX 
aBTopoB npoH3BOUHJiH iia 1-KJieTOHHOH CTauHH. Ha npeoOjiauaiiHe pa3BHTHa aupa BereTa- 
thbiioh kjictkh yKa3biBajiH Barnabas c coaBTopaMH (1987), KOTopbie noKaiaun ee npe- h 
nocTMHTOTHHecKyio KoncjjHrypauHK), reiiepaTHBiiaa KJieTKa tojkc uejiHTca, no 3aTeM 
uerenepHpyeT. Pretova c coaBTopaMH (1993), OTMenaa 9 B03Moa<iibix nyreii, npHBOuaiUHX 
K p33BHTHK) MHOrOKJieTOHHOH HJ1H MIIOIOafleplIOH CTpyKTypbl, nOKa3ajTH, hto b 60 % 
cJiynaeB uejinrca jih6o TOJibKO BereTaraBnaa, jih6o TOJibKO reHepaTHBHaa KJieTKa, b 5 % 
cjiynaeB xa h upyraa, bo3mo>kho TaKJKe paBHoe uejieiiHe. 06pa30BaHHe uchouhtob, cyua 

HO npHBOflHMOH HMH CXCMC, B03MOJKHO He TOJibKO 3a CHCT BdCTaTHBHOH, HO H 3a CHCT 

reiiepaTHBHOH kjictok h hx o6enx. TonbKO Pescitelli, Petolino (1988) cooOmaioT o tom, 
hto, npoBO.ua xoJiouoByio npeuo6pa6oTKy npn 8 °C b TeneHHe l4uHeii, ohh na6juouajiH 

CflBHT B p33BHTHH MHKpOCIIOp OT Cpefllieii 1-aflepiIOH K H03UHCH 1-auepiIOH - CpeflHeH 

2-auepiiOH ctuahh pa3BHTHa HbiJibueBoro 3epna. TaK hto mojkho npeunojio>KHTb, hto sth 
aBTOpbl BbICa>KHBajlH HaCTb nbiJibiiHKOB He TOJibKO Iia CTUHHH 1-KJieTOHHOrO B3KyOJIH3HpO- 
Baimoro nbuibueBoro 3epna, ho h Ha 6oJiee iio3uhhx CTaunax Mojiouoro h cpeuHero 
2-KJieTOHiioro HbiJibueBoro 3epna. Ohh o6Hapy>KHJiH b 50 % nbuibueBbix 3epeH aKTHBuocTb 
BereTaTHBHoro aupa, ocoOeHHO Ha cpeuneH 2-auepnoH ct3uhh, y 18% — ueueHHe 
renepaTHBiiou kjictkh, y 18 — paBHoe uejieHHe h y 15% — cJinaHne auep. 3thmh 
aBTopaMH oTMeneHo o6pa30BaHne H3 BereTaTHBiioii kjictkh uchouhtob. 

Haiun uaHHbie no H3yHeiiHio paHiinx 3TanoB pa3BHTHa npn nocauKe nbiJibiiHKOB Ha 
CTauHH 1-KJieTOHHoro BaKyouH3HpoBaiiHoro nbuibueBoro 3epHa nouTBepacuaioT TOHKy 
3peHHa o tom, hto BereTaTHBiiaa KJieTKa aKTHBHa h npenMyiuecTBeHHO pa3BHBaeTca b 
K yJibType, reiiepaTHBiiaa KJieTKa npn stom raace ueuHTca, no BCKope uerenepHpyeT. Mbi 
HaOjuouajiH pa3BHTne BereTaTHBiioii kjictkh TOJibKO no THiiy ueHouHTa. B peuKHx cuynaax 
OTMeneno paBHoe ueueiiHe b MHKpocnope, npHBOflaiuee, Bepoarao, k o6pa30BaiiHio 
CTpyKTyp npaBHJIbHOH C{)OpMbI. 

npn 3KCHJiaHTauHH nbuibHHKOB na CTauHH Mojiouoro 2-KJieTOHiioro nbuibueBoro 3epHa 
HHTeHCHBiio ueJiHTca reHepaTHBHaa KJieTKa. IlocJie ee 1-rouejieHHa o6pa3yioTca 2 kjictkh, 
iipnHeM y A635 x 38-11 h up. reHOTHnoB HaOjuouanH CHJibHoe yroJiiueiiHe mieTOHiibix 
oOoJioneK reHepaTHBHoii h 2 flonepHHx kjictok (pnc. 2, 1). C HeOoJibiuoii acHHxpoiiH3a- 
uneii 2 uonepHne kjictkh npeTepneBaiOT ]-H (pnc. 2, 2, 3), 2-ii (pnc. 2, 4, 5) h 3-h (pnc. 2, 
6 ) MHT03bi. YTOumeuHe oOojioneK h neperopouoK Me>Kfly uOHepiiHMH KjieTKaMH reHepa- 
THBiioii mieTKH flHHTejibHoe BpeMa coxpaiiaeTca (pnc. 3), h TOJibKO k ctaunH 16 kjictok 
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Phc. 2. Pa3BHTHe nbuitueBbix 3epeH b nbuibHHKax, 3KciuiaHTHpoBamibix Ha cTanHH Mojiofloro 2-KjieTOMHoro 

nbuibueBoro 3epna. 


& — pa3BHTHe rewepaTHBHOH kjictkh, bhahm yTOJimeHHbie mieTOMHue o6ojio4kh Boxpyr nponyicroB ee nepeux A&neHHH, 
BereTaTHBHaa KJieTxa aereHepHpyeT; 7, 8 — 3M6pnonnbi H3 reHepaTHBHOft kjictkh, eme HeBuiueaiDHe H3 o6ojio4kh nu/ibueBoro 
3epHa; 9 — miaerepHoe pa3Bimie hcckojibkhx HOBoo6pa30BaHHH b oahom nbuibueBOM 3epHe; 10 , 11 — cTpyKTypu, BCTpe- 
Maioiiuieca b KyjibTHBMpyeMbix nbuibHHKax; ije — oct3tkh uHToona3Mbi BereiaiH bhoh jcictkh. ‘OcTanbHbie o6o3Ha4eHH« Te xe, 
4 to h Ha p«c. I. MacuiTa6Hbie jimhchkh: 1 — 8 , 10 , 11 — 0.01 mm; 9 — 0.1 mm. 








Phc. 3. Pa3BHTHe reHepaTHBHOH 
icneTKH, BKaHbi yiojimeHHbie KJie- 
TOHHbie o6ojiohkh. 
MaciuTa6naji jiHHefixa: 0.01 mm. 


Phc. 4. 3m 6 pH own b nbuibueBOM 
3epHe. 

MaciuTa6na5i jiHHefiica: 0.01 mm. 


Phc. 5. flbuibueBoe 3epHO, pa3BHBa- 
lomeecfl no cnopocj)HTHOMy nyra. 
MacujTa6Haji JiHHeuica: 0.01 mm. 


OHH CTaHOBflTCH 3Ha4HTeJIbII0 TOHblue. H3BCCTHO, 4T0 IlOflBJieHHe yTOameHHOH o6oJI04KH, 
OKpyxaiOLueH KJieTKy hjih rpynny kjictok, cBuueTejibCTByeT o nepexoae Ha hobhh, 
npHHUHriHaJTbHO HHOH nyTb pa3BHTH5I, a TaKXe O TOM, 4T0 KaKOe-TO BpeMH KJieTKa, 
3aKJH04eHHaa b TOJicTyio o6oji04Ky, h ee iiotomkh Gyayr pa3BHsaTbca o6oco6jichho ot 
OKpyxcaiomHX kjictok h TKaHen. TaKoe HBJienne xapaxTepno hjih 3htot noKpbiTOceMeHHbix 
B COCTOSIHHH nOKOH, npHHeM 060JI04KH 3HTOT HHOTfla flOCTHTaiOT 3Ha4HTejIbHOH TOJTLUHHbl 
h aaxe HMeioT BbipocTbi (HoijjcJie, XyKOBa, 1974) ana HHHunajibiibix kjictok ajjBeHTHBHBix 
3apoubiiueH (Naumova, 1994) Hup. H30jihhhio penpoayKTHBHbix kjictok h peopraHH3auHio 
npOTonjtacTa T. N. Naumova CHHTaeT ochobhmmh co6biTnaMH, xapaKTepHbiMH jyia hx 
HH(J)(J)epeHUHauHH h oGiuhmh jyia aMcjjHMHKTHHecKOro h anoMHKTHHecKoro cnoco6oB 
o6pa30BaHHH ceMHH uBeTKOBbix pacTCHHH. H b HaiueM cjiy4ae nosiBJieHHe yTOJimeHHbix 
KJieT04Hbix o6ojio4ck BOKpyr reHepaTHBHOH kjictkh h ee nepBbix npoayKTOB npnBojjnT k 
HX o6oCo6jieHHK) H nepeKJH04eHHK) Ha HHOH, CnOpO(J)HTHbIH nyTb pa3BHTH3. B03M0XH0, 
B03HHKH0BenHe pemcTpHpyeMbix Ha 6ojiee ii03jihhx 3Tanax KJiacTepOB (pnc. 2, 9) MOxeT 
6biTb CBH3aH0 h c o6oco6jteHHeM t3khm cnoco6oM npojiyKTOB nepBbix jjejieHHH reHepa¬ 
THBHOH KJieTKH. B nbuibueBbix 3epHax, rue hhtchchbho pa3BHBaeTca reHepaTHBHaa KJieTKa, 
aupo BereTaTHBHOii kjictkh paHO HC4e3aeT, a ee unTonjia3Ma aouroe BpeMfl npncyTCTByeT 
b nbuibueBOM 3epHe (pnc. 2, 1 — 6 ). LlnTonjia3Ma BereTaTHBHOH kjictkh npncyTCTByeT aaxe 
b nbuibueBbix 3epHax c mojioummh npo3M6pno (pnc. 2, 7; 4), KOTopbiMn ona 4acT0 
OTTecHfleTca k o6oJio4Ke ribuibueBoro 3epHa (pnc. 2, 8 , 9 ). 

y H99 x Wf9 n up. reHOTnnoB OTMenenbi peflKne cjiyuan cnHxpOHHbix mhto3ob b 
reHepaTn bhom h BereTaTH bhom aupax, a Taxxe onepexaiomee pa3BHTne BereTaTHBHOH 
KJieTKH. B npenapaTax 15-rouHsi KyjibTHBnpoBaHna naGmojiajin mhoxcctbo yBejiHHeiiHbix 
TeMHbix nbuibueBbix 3epeH, couepxnMOe KOTOpbix nuoxo npocMaTpHBaeTca (pnc. 5). He 
HCKJH04eH0, 4TO 3to Toxe nepeineuiune Ha ciiopocfimiibiH nyTb nbiJibueBbie 3epHa, 
bo3moxho, uenouHTbi ao h nocjie KJieTKOo6pa30BaHHH B 3tot nepnoji Taxxe BCTpeuajincb 
CTpyKTypbi, CTpoeHne KOTOpbix yKa3MBaeT Ha B03MOxnoe c^ynKunounpOBanne BereTaTHB¬ 
HOH KJieTKH npn nocauKe nbiJibHHKOB Ha crajum Mojiojioro 2-KJieTO4Horo nbuibueBoro 
3epHa (pnc. 2, 9, 10 ). 

TaKHM o6pa30M, npH SKcnjiaHTaunn nbiJibHHKOB na CTajjnn Mojioaoro 2-KJieT04Horo 
nbuibueBoro 3epHa aKTHBiio uejinTca renepaTHBiiaa KJieTKa, a ee npoayKTbi cjiopMnpyioT 
perncTpnpyeMbie no3jmee H0B006pa30BaHna. Pojib BereTaTHBHOH kjictkh Ha stoh CTajjnn 
SKcnjiaHTaunn uaM npocjiejwTb He yuajiocb, xoth, HecoMHeimo, OHa Taxxe bhocht BKjiaa 
b yBejinueHne uncjia MHoroKJieTOHHbix CTpyKTyp b nbijibiiHKe. 

Bo3HHKHOBeHne KJiacTepoB b nbuibueBbix 3epnax, OTMeueiiHoe n ana I-kjictohiioh 
BaKyojiH3HpOBaimoH, n ana Mojiofloii 2-KJieT04iioii craann o6baciiacr, na naui B3rnaa, Te 
cjiyuan, Korua b pa3BHBaioiunxc5i CTpyKTypax, yxe BbiuiejuuHX H3 o6ojio4kh nbuibueBoro 
3epna, 6yub to 3M6pnonu hjih Karuiyc, HMeiOTca hctko Bbipaxemibie, o6oco6jiemibie 30Hbi, 
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jih6o b 1-m nbinbueBOM 3epne oanoBpeMeHHO Ha6moaaioTca 1 xpymibiH 3M6pHona h 
HecKoubKO nnorao npnnoxamHx k HeMy MajieHbKHX iioBoo6pa30BaHHH. Bo3mo>kho, 
noaBnenne HecxonbKHX 3apoabiinenono6nbix CTpyKTyp H3 1-ro nbuibueBoro 3epHa, onn- 
caHHoe b pa6oTe Y. Wan, I. M. Widholm (1992), mcdkct 6biTb b tom HHCJie h pe3ynbTaTOM 
pa3BHTH5I T3KHX KJiaCTepOB. KaK BHflHO, o6pa30BaHHe KJiaCTepOB MOXCeT npOXOflHTb 
pa3JiHMHbiMH cnoco6aMH, a hmciiho, 3a cneT neperynapHoro xneTKOo6pa30BaHHa b 
MHoroaaepHbix ueHouHTax, 3a cneT o6oco6neHHa reHepaTHBuofi xneTKH h npoayxTOB ee 
nepBbix aejieHHH tojictom icriexomiOH o6ono4KH, a Tax>xe, aonxcHO 6biTb, 3a cneT ynacTHa 
B CJ}OpMHpOB3HHH H0B006pa30BaHHB npOflyKTOB fleJieHHB H BereT3THBHOM, H leHepaTHBHOH 
KJieTOK. 

Ilo BCefi BepOBTHOCTH, flOJDKHa CymeCTBOBaTb CB33b MOKfly BblXCHBaeMOCTbK) MHOTO- 
KjreTOHiibix CTpyKTyp ribuibueBoro npoHCXoxcaeiiHa, ycneuiHOii pereHepauHeii H3 hhx 
paCTeHHH, T. e. KaK MHHHMyM npaBHnbHbIM CTpOeHHeM 3M6pHOHaa, H CKOpOCTbK) pa3BHTHa 
nepeinefliiJHX na cnopocj}HTHbiH nyrb pa3BHTHa libinbueBbix 3epen. Kax h3bcctho, ana 
3HroTHHecxoro 3M6pHoreHe3a cymecTByeT MHeHne, hto neM 6biCTpee naeT npouecc 
ancj}c}}epeimHauHH ocHOBHbix bjicmchtob 3apoabiiua, 3M6pnoaepMbi, ann- h rnnoc|)H3apnbix 
xneTOK, TeM 6onee coBepineHna ero opraHH3auHa. 3to nonoacenne cny>KHT xpHTepneM 
nporpeccHBuoro xona sbojiiouhh b upeaenax 3M6pHonanbHoro Tuna (.HxoBneB, 1984). C 
3toh to4h 3peiina, uenouHTiibiH nyTb pa3BHTna, npeBannpyromHH npn nocaaxe na 
1-KJieTOHHOH BaKyOnH3HpOB3HHOM CT3aHH, BepOaTHO, He CaMblH 6blCTpblH nyTb ancjnjie- 
penuHauHH, bo BcaxoM cny4ae b cpaBHeHnn c H3Ha4anbHO xneT04HbiM nyreM, onncanHbiM 
ana 2-xneTOHHOH cTaann. Bo3Moacno, sto ripHBonnT x 6onee hh3koh BbixcHBaeMOcra 
ueHouHTOB, iieperynapnocTH b CTpoennn nonyneHHbix H3 hhx 3M6pnoHnOB h, xax 
cneacTBHe, x ciiHxceHHOMy nponenTy HHayxuHH HOBoo6pa30BaHHH y ribinbHHXOB, xynbTH- 
BHpyeMbix c 1 -xneTOHHOH BaxyonH3HpoBaHHon CTaann (CaTapoBa, 1994). 


Busoabi 

TaxHM o6pa30M, ycTaiioaneno, hto npn nocaaxe nbinbHHKOB xyxypy3bi na 1-xneTOHHOH 
BaxyonH3HpoBaHHon CTaann npeHMymecTBeHHo pa3BHBaeTca BereTaTHBHaa xneTxa no 
neHouHTHOMy nyro c nepexoaoM x xneTKoo6pa30BanHK), reHepaTHBHaa xjieTxa pa3BHBa- 
eTca ne aanbiue 4—8 xneTOK. Ilpn nocaaxe Ha CTaaHH Monoaoro 2-xneT04Horo nbinbue- 
Boro 3epHa b onpeaeneimoH nacm ribinbueBbix 3epeH Ha6nroaanH HHTeHCHBHbie aeneHna 
renepaTHBHOH xneTKH h m6enb BereTaTHBiiofi. B o6ohx cnynaax bo3mo>kho o6pa30BaHHe 
xnacTepoB, oanaxo b nepBOM — 3a cneT HeperynapHoro 3anoaceHHa xneTOHHbix nepero- 
poaox b ueHouHTax, a bo btopom — b pe3ynbTaTe o6oco6neHHa renepaTHBHOH xneTKH h 
npoayxTOB ee nepBbix aenennii ToncTbiMH o6ono4xaMH. 
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YtcpaHHCKofi aipapiioii axaaeMHH nayx 
JfHeiiponeTpoBCK 


SUMMARY 

In anthers planted at the stage of unicellular vacuolated pollen grain in most cases the vegetative 
cell advances. It develops as multinuclear cenocyte, in which cell walls are later formed. In anthers 
planted at the young bicellular stage the generative cell undergoes the androgenic pathway of 
development. The possible reasons of clusters development in androgenic pollen grains are discussed. 
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© A. C. 3epHOB 

K AflBEHTHBHOH OJIOPE CEBEPO-3AIIAHHOrO 3AKABKA3MI 

A. S. ZERNOV. ON ADVENTIVE SPECIES IN THE NORTH-WESTERN TRANSCAUCASUS FLORA 

fbyMeHa aiiBeimiHHaa cjriopa CeBepo-3aiiaanoro 3aKaBKa3M, nacanTLiBaioma;] 101 bhh H3 83 ponoB h 
38 ccMeficTB. HaH6onwuee mhcjio aaBeHTHKOB coaepxcaT ceueiicTBa Composiiae (18), Gramineae (11), Legumi- 
nosae (8), Amaramhaceae (7). 

Kjiiom e bli e cjiOBa: CeBepo-3anaanoe 3aKaBKa3i.e, ajiBeHTHBiiaa cjuiopa. 

flo HacTOflLLtero BpeMeHH cneitHajibitoro o63opa no ajLBeitTHBHOH cjinope CeBepo-3a- 
naAHoro 3aKaBKa3ba (C33) (no paftoitHpoBaHHio A. Jl. TaxTajUKsma h K). JI. MeHHttKoro 
(MeHHttKHH, 1991)) He 6buio. Xoth HccneaoBaHHe 3attocHOH cjtnopbi KoJixHttbi, npoBeaeH- 
Hoe M. T. Ma3ypeHKo h A. n. XoxpaKOBbiM (1972), nacTHHito oxBaTbrnaeT C33, ho H3-3a 
toxo hto aBTopw npHBoaaT pacnpocTpatieitHe bhaob no oneHb KpyrnibiM paiioHaM, peutHTb 
Kaxwe H3 hhx BCTpenatoTca b C33 nenb3a. Bo cjtnope C33 ttaMH k aflBeHTHBHbiM OTtiecen 
101 BHfl (6.8 % ot o6mero HHcna). Aubchthkh BxonaT b cocTaB 83 poaoB h 38 ceMeiicTB. 
LlenHKOM aflBeHTHBHbiMH ana cjtJiopbt pailoHa aBjiatoTca 57 poaoB h 10 ceMeiicTB. HanOonb- 
utee mhcjio attBetiTHKOB cottepataT ceMeilcTBa Compositae (18), Gramineae (11), Legumi- 
nosae (8), Amaranthaceae (7). 

Pan BHflOB, BCTpenatomHxca b ecTecTBetmbix ycnoBnax mnub Ha orpattHHeHHOH 
TeppnTopHH ( Prunus laurocerasus L. — toro-BOCTOK TyancHitCKoro p-Ha; Pinus pallasi- 
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ana D. Don — oxp. rioc. Apxnno-OcnriOBxa), na ocTanbHofl TeppnTopnn Be/tyr ce6a xax 
aaBeHTHKH. M. C. HrnaTOB c coaBT. (1990) BKjnonaiOT no,ao6nbie bhah b cnncox aiiBeii- 

THBHOH tjtJIOpbl, HO Bpflfl JIH 3TO HMeeT CMblCJl. 

npH anajiH3e aaBCHTHBHofi cjrjiopbi b SojibuiniicTBe o6menpHHHTbix cxeM aaBCHTHBHbie 
BHflbl OTHOCHT K TOM HJ1H HHOH ipyrilie Ha OCIIOBailHH 3 OCHOBHblX, IipaKTHHeCKH He 
3aBncnMbix apyr or apyra, npn3naxoB: BpeMa 3anoca, cnoco6 HMMHrpauHH, crenenb 
HaTypajiH3auHH (Thellung, 1918 — 1919, Schroeder, 1969; IlpoTononoBa, 1991). Han6o:iee 
yao6HOH ripn o6meti xapaxTepncTnxe npeflCTaBJiaeTca KjiaccHcJrnxaHHH, npnMeHeriHaa iipn 
aHa;iH3e JiHiieirxoH cjxnopbi (Oaopa..., 1996), iio BpeMeiiH 3anoca: apxeocJWTbi (apx.) — 
3airecennbie, no-BnanMOMy, ao XVI b., xeHOtjtHTbi (xeii.) — 3anecennbie b 6oaee no3anee 
BpeMa, Bnaorb ao namHX anefl; no crioco6y HMMnipaHHn: 3pra3HO(j}HTbi (spr.) — 
npeanaMepeHiio 3aHecennbie hjih HHTpoayunpoBaHHbie, no 6oaee mu Menee oflHHaBmne, 
KceHOcjDHTbi (Keen.) — 3anecennbie caynaHHO, nenpeaHaMepemio; ho CTeneHH liarypajiH- 
33 hhh: acJreMepocJwTbi (acJreM.) — BHabi H3BecTHbie iio oTaeabiibiM iiaxoaxaM, iie iiaTypa- 
an3yiomHeca, iiadnioaaeMbie xax 6bi caynaiiHO, to ncne3aiomne, to BiiOBb noaBJiaiomHeca, 
KOJionocjDHTbi (kohoh.) — BHabi, 6oaee hjih Meiiee nponiro 3axpenjiaiomHeca b Mecrax 
3aHOca nan oannaHHa, no ne pacceaaiomneca aaaee, aiiexocJrnTbi (anex.) — BHabi, 
HaTypanH3yiomHecH b noaxoaamnx aaa hhx MecTax, no He Bxoaamne b cocTaB ecTecT- 
Bemibix coo6mecTB, aipnocJrHTbi (aip.) —• 3anociibie nan oanHaBuine pacTenna, CTaHOBa- 
mneca noaHonpaBHbiMH naenaMH ecTecTBemibix coo6mecTB. Ha npaxTnxe nan6oabLnyio 
TpyanocTb npeacTaBJiaeT oiipeaejienne BpeMeiin 3anoca BHaa Ha H3yHaeMyio TeppHTopmo. 
HexoTopbie Bnojme HaTypaaH30BaBLHHeca apxeocJrnTbi ne;ib3a oTJiHHHTb ot a6opnremibix 
BnaoB (iiaupnMep Acorus calamus L. b Cpeanefi Pocchh) h onpeaeJiH rb hx aaBeirrHBuocTb 
MO>KHO aHLUb C nOMOmblO HCTOpnneCKHX HCTOHHHKOB. B C33, B03MO>KHO, K T3KHM BHaaM 
CJieayeT omecTH Ficus carica L., Laurus nobilis L. h ap. 

Okojio noaoBHiibi aaBeiiTHBiibix BnaoB nonaaaiOT na cboh MecTOo6HTanna b pe3yabTaTe 
caynaHiioro 3anoca. K hhm OTiiocaTca pa3JWHHbie copHO-pyaepaabHbie BHabi. Kax npaBH- 
ao, MecTaMH hx 3anoca aBJiaiOTca otkocm Hacbineii *eae3Hbix aopor h apyrnx nyTen 
coo6meiiHa, TeppnTopnn *eae3noaopo>KHbix CTaimnir, 6oabLHHe pyaepaabHbie naoma- 
an — CBaaKH h nycTbipn, Mopcxae no6epe>KbH 6aH3 xpyriHbix nopTOB, hbcthhkh, riapxn, 
ra30Hbi h t. a. B 3Ty ipynny BxoaaT Elodea densa*' (Planch.) Caspari (Keii.-Kcen.(?)-arp.), 
Andropogon virginicus* L. (Ken.-Keen.-anex.), Anisantha diandra* (Roth) Tutin (Kem- 
xcen.-acJreM.), Echinochloa crusgalli (L.) P. Beauv. (Apx.(?)-Kcen.-arp.), Hordeum juba- 
tum L. (Keii.-xceH.-acJreM.), Lolium multiflorum Lam. (Ken.-Keen.-anex.), Panicum 
dichotomiflorum* Michx. (Ken.-Keen.-acJreM.), Paspalum paspaloides (Michx.) Sctibn. 
(Keii.-xcen.-anex.), P. thunbergii* Kunth ex Steud. (Ken.-Keen.-anex.), Sorghum hale- 
pense (L.) Pers. (Ken.-xcen.-aiiex.), Commelina communis* L. (KeH.-xceii.-anex.), Juncus 
tenuis Willd. (KeH.-xceH.-arp.), Amaranthus albus L. (Keii.-Kceii.-ariex.), A. blitoides 
S. Watson (Keii.-xceH.-anex.), A. blitum L. (Ken.-xceH.-3iiex.), A. deflexus L. (Kem- 
xcen.-aiiex.), A. graecizans L. (KeH.-xceH.-anex.), A. retroflexus L. (Ken.-Keen.-anex.), 
Lepidium densiflorum* Schrader (KeH.-xceii.-anex.), Oxalis corniculata L. (KeH.-xceH.- 
anex.), O. stricta L. (Ken.-Keen.-anex.), Acalypha australis* L. (Ken.-xceH.-ariex.), 
Euphorbia maculata* L. (Keii.-xcen.-aiiex.), E. nutans* Lagasca (Keii.-xcen.-anex.), 
Hibiscus trionum L. (KeH.-xceH.-3nex.), Epilobium adenocaulon* Hausskn. (KeH.-xceH.- 
3nex.), Oenothera biennis L. (Ken.-Keen.-anex.), Nicandra physaloides (L.) Gaertner 
(Keii.-xcen.-anex.), Martynia lutea Lindl. (Ken.-xceH.-acJreM.), Ambrosia artemisiifolia L. 
(Keii.-xceH.-anex.), Bidens bipinnata* L. (Keii.-xceii.-acJreM.), B.frondosa L. (Ken.-Keen.- 
arp.), Conyza canadensis (L.) Cronq. (KeH.-xceH.-anex.), Conyzanthus graminifolius* 
(Sprengel) Tamamsch. (Ken.-xceti.-anex.), Dichrocephala intergrifolia (L. fil.) O. Kuntze 
(KeH.-xceH.-arp.), Galinsoga parviflora Cav. (Keii.-xceH.-anex.), Grindelia squarrosa* 
(Pursh) Dunal. (KeH.-xceH.-arp.), Matricaria suaveolens (Pursh) Buchenau (Ken.-xceir.- 
arp.), Phalacroloma septentrionalis (Fern, et Wieg.) Tzvelev (Ken.-Keen.-arp.), Xanthium 


1 3aect h aajiee 3iiaKOM * o6o3iia>ieHbi bh/iij, ne yKa3biBaBuiHec5i ana C33 xax aaBeHTHBiibie (TpoccreftM, 
1949; KoceHxo, 1970; UBejieB, Bobkhii, 1992). 
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albinum* (Widd.) H. Scholz (Ken.-KceH.-3iieK.), X. californicum Greene (Ken.-Kceii.- 
sneK.), X. spinosum L. (Keii.-KceH.-sneK.), X. strumarium L. (KeH.-Kceii.-scjteM.). 

2-a rpynna anBeirrnKOB npencTaBJieHa AHnatomHMn HHTponyueHTaMH. K hhm othocht- 
ca pa3HOo6pa3Hbie neKOpaTHBHbie h iwmeBbie pacieHna. Mame Bcero ohh BCTpenaiOTca b 
MecTax nocajiKH hjih b6jih3h ot hhx, iio o6oHnnaM nopor, Ha ocbinax, nycrbipax, a Hiioraa 
h b ecTecTBeHHbix coo6mecTBax. Ctona bxoaht Cupressus sempervirens L. (Keii.-spr.- 
kojioh.), Thuja orientalis L. (Ken.-spr.-sneK.), Cynosurus cristatus L. (KeH.-spr.-stjieM.), 
Sorghum saccharatum (L.) Moench (KeH.-spr.-scJteM.), Hemerocallis fulva* (L.) L. 
(Keit.-spr.-Konon.), Narcissus poeticus* L. (KeH.-3pr.-KO.non.), Iris germanica* L. (Kem- 
3pr.-Konon.), Populus deltoides* Marshall (KeH.-spr.-Konoii.), Salix babylonica* L. 
(KeH.-3pr.-Konon.), Juglans regia* L. (Apx.-spr.-atp.), Celtis australis* L. (Kem-spr.- 
arp.), Ficus carica* L. (Apx.-spr.-arp./snex.), Morus alba* L. (KeH.-spr.-arp.), M. nigra 
L. (Ken.-3pr.-arp.), Reynoutria japonica* Houtt. (Keii.-spr.-Konon.), Atriplex hortensis 
L. (KeH.-spr.-scJteM.), Amaranthus paniculatus* L. (Ken.-spr.-scJteM.), Phytolacca ameri- 
cana L. (Keii.-spr.-sneK.), Laurus nobilis* L. (Apx.(?)-3pr.-arp.), Armoracia rusticana 
Gaertner, C. A. Meyer et Schreber (KeH.-spr.-arp.), Lunaria annua* L. (Ken.-spr.-scjteM.), 
Platanus orientalis* L. (Keii.-spr.-Konon./sneK.), Cydonia oblonga Miller (Apx.-spr.- 
sneK.), Prunus domestica L. (KeH.-3pr.-Konon.), Spiraea chamaedrifolia* L. (Ken.-spr.- 
KOnOH.), Albizia julibrissin* Durazz. (Ken.-spr.-sneK.), Amorpha fruticosa L. (KeH.-spr.- 
siieK./arp.), Gleditsia triacanthos L. (Keii.-spr.-sneK.), Laburnum anagyroides* Medikus 
(Ken.-spr.-arp.), Pueraria lobata* (Willd.) Ohwi (KeH.-spr.-KonoH./sneK.), Robinia 
pseudoacacia L. (Ken.-3pr.-3rieK.), Spartium juhceum* L. (Keit.-spr.-sneK.), Trigonella 
caerulea (L.) Ser. (KeH.-spr.-snex.), Acer negundo L. (Ken.-spr./KceH.-arp.), Partheno- 
cissus quinquefolia* (L.) Planch. (Keii.-spr.-KonoH./sneK.), Vitis labrusca* L. (Ken.-spr.- 
arp.), V. vinifera L. (Apx.-spr.-arp.), Hibiscus syriacus* L. (KeH.-spr.-KonoH.), Tamarix 
tetrandra* Pallas ex M. Bieb. (Kea.-spr.-KonoH.), Elaeagnus angustifolia L. (Kem-spr.- 
3iieK./arp.), E. orientalis L. (Ken.-3pr.-3rieK.), Clarkia unguiculata* Lindl. (Kem-spr.- 
scJteM.), Anethum graveolens* L. (Apx.(?)-3pr.-3c})eM./3neK.), Coriandrum sativum* L. 
(Apx.(?)-3pr.-3c})eM./3neK.), Foeniculum vulgare* Miller (Apx.(?)-3pr.-3neK.), Ipomoea 
purpurea* (L.) Roth (Ken.-spr.-sneK.), Mentha x piperita L. (Apx.(?)-3pr.-3iieK.), Salvia 
sclarea* L. (KeH.-spr.-sneK.), Datura inoxia* Miller (Keit.-spr.-scJteM.), Lycium bar- 
barum* L. (Ken.-spr.-snex./arp.), Antirrhinum majus* L. (Ken.-spr.-sc^eM.), Catalpa 
speciosa* (Warder ex Barney) Warder ex Engelm. (KeH.-spr.-sneK./arp.), Lonicera 
tatarica* L. (Keii.-spr.-sneK./arp.), Echinocystis lobata* (Michx.) Torrey et Gray (Ken.- 
spr.-arp.), Aster novi-belgii* (Ken.-spr.-arp.), Calendula ojficinalis* L. (Ken.-3pr.- 
s^teM.), Coreopsis tinctoria* Nutt. (KeH.-spr.-scJteM.), Solidago canadensis* L. (Kem- 
spr.-siieK./arp.). 

Ko 2-fi rpynne oneitb 6nH3KH noTenunanbubie spra3H0c}tHTbi, t. e. bham BCTpeHatoutHe- 
Ca Blie MeCT KynbTHBHpOBailHB, HO HX flHHaHHe COMHHTenbHO. TaKOBbIMH BBJlBlOTCa Allium 
cepa L. (?KeH.-3pr.-KonoH.?), A. sativum L. (?KeH.-3pr.-KonoH.?), Juglans nigra L. 
(7KeH.-3pr.-KO.noH.?), Beta vulgaris L. (?KeH.-3pr.-KOJiOH.?), Opuntia camanchica En¬ 
gelm. et Bigel. (?KeH.-3pr.-KOJioii.?), Cercis siliquastrum L. (7KeH.-3pr.-KO.noH.?), Apium 
graveolens L. (?KeH.-3pr.-3t})eM.?), Lycopersicon esculentum Miller (?KeH.-3pr.-KonoH.?), 
Citrullus lanatus (Thunb.) Matsum. et Nakai (?KeH.-3pr.-3c}teM.?), Cucumis sativus L. 
(?Ken.-3pr.-3t})eM.?), Cucurbita pepo L. (?Ken.-3pr.-3(jteM.?). 

Oco6yio rpynny cocTaBnaiOT bhah, xapaKTep pacnpocTpaneHHa KOTopbix na TeppHTO- 
pHH C33, b paBHOti CTeneHH, Mox<eT 6biTb KaK ajtBeHTHBHbiM, Tax h ecTecTBeHHbiM. 3 to 
Cyperus capitatus Vandelli (?Ken.-KceH.-KonoH.7), Salix fragilis L. (?Apx.(?)-KceH.- 
arp.7), Sagina oxysepala Boiss. (?KeH.-KceH.-3tjteM.?), Berberis vulgaris L. (?KeH.- 
spr./KceH.-KonoH.?), Matthiola longipetala (Vent.) DC. (?KeH.-3pr.-3t})eM.?), Sedum 
reflexum L. (?Ken.-3pr.-arp.?), Prunus mahaleb L. (?KeH.-3pr.-arp.?), Chamaenerion 
dodonaei (Vill.) Holub (?KeH.-Kcen.-3neK.?), Trapa natans L. s. 1. (?KeH.-KceH.-3neK.7), 
Heracleum scabrum Albov (?KeH.-Kcen.-3neK./arp.7). 
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Mockobckhh nenaroraMecKHH rocynapCTBeHHbiii ymiBepcHTeT flojiyMeiio 10 111 1999 


SUMMARY 

A checklist of the North-Western Caucasus adventive flora is presented. The species are 
characterised according to different classification schemes. 101 species are shown to be adventive. 
They represent 57 genera and 10 families. Three families include the largest number of adventive 
species: Compositae (18), Gramineae (11), Leguminosae (8), Amaranlhaceae (7). 


VJK 681.9 (571.1) 


Lot. xypii., 2001 r„ t. 86, N'j 6 


© H. H. JIaillHHCKIlH 

nAIIOPOTHHKOBblE IIOJIflHbl BbICOKOrOPHH 
KY3HEU,KOrO AJIATAY 

N. N. LASIICHINSKY. OPEN FERN COMMUNITIES IN KUZNETSKY ALATAU HIGH MOUNTAIN BELT 

OnHCaiiw peiiKHe b Bbicoxoropbax Ky3iieuKoro AnaTay opHrmiajibiibie coo6mecrBa KpyniiOTpaBMbix nano- 
poTUHKOBbix iiojiaH. [IpUBOjuiTCH oiiHCaHHe 3 tiix coo6rueCTB, anaiun tpjiopHCTHMecKoro coCTaBa h CHHTaKCOno- 
MHMeCKOio nojioaceiiHsi. Ha ociiOBamm pacnpoCTpaiieiina, skojioihh h ueHOTH>reCKoii upnypOMeHnocTH homh- 
iinpyiomHX BiiflOB nanopoTHHKOB caeiian bbiboa o BpeMenn tpopMHpoBaiiHa oiincaHHbix coo6meCTB h hx 
6oTaiiHKO-reoipat})HMecKHx CBrnax. 

K.iioHeBHe CAOBa: iiaiiopoTHHKOBbie nojiaiibi, Bbicoxoropba, Ky3iieuKHii AnaTay. 

B 1993—1998 it. b paMKax pa6oT b 3anoBeaiiHKe «Kv3iieuKHH AjiaTay» 6biJi co6pan 
o6iiiHpiii>iH Marepnaji (donee 1000 ieo6oTaiiHHecKHX onncatiHii) no 6nopa3iioo6pa3Hio 
BbicoKOi opuoii pacTHTejtbiiocTH 3anoBefliiHKa. B iiacToauteH craTbe Mbi xoTenn 6bi 
o6parHTb BiiHManne iia Htrrepecnbie pacTHiejibHbie cooOmecTBa, tie naiuefltiiHe ao 
tiacTOHmero BpeMenn aojukiioto ocBemeiiHH b 6oraiiHHecKOH jiHTepaType, no noBOJibtio 
THiiHHiibie ana BbicoKoropHir saiioBettiiHKa. 3 to iiaiiopoTHHKOBbie nojiaitbi c aoMHiinpo- 
BanneM Athyrium distentifolium Tausch ex Opiz h, pexe, Oreopteris limbosperma (All.) 
Holub. PaccMa-rpHBaeMbie coo6mecTBa 6 i>uih onwcanbi naMH MiiorOKpaTiio iia KpyTbix 
cKJionax rop KaMeiiiiaa it Bojibinaa IJepKOBiiasi b nepxoBbax p. Hhjkujui Tepcb, no 
nanGojibinaH hx BCTpenaeMocTb OTMenena juim BepxoBHii p. Bepxnaa Tepcb, me na KpyTbix 
CKajmcTbix h noKpbiTbix xypyMaMti CKJionax ohh nepejtKo BbiCTynaior b KanecTBe 4 >ohoboh 
paCTHTejIbllOCTH. 
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Coo6mecTBa c aoMHHHpoBanneM Athyrium distentifolium BCTpenaioTca b ceBepHOM 
cy6anbnHiicKO-j]yroBOM reo6oTaHHHecxoM pafloiie, ho HanayHiuero pa3BHTHa aocxHiaioT 
b ueiiTpajibHOM JiyroBO-6oJiOTHOM patioHe, coraacHO cxcMe reo6oTaHHHecxoro paflouMpo- 
BaiiHa, npeaao>xeHHOH B. IL CeaeabHHxoBbiM (1979). Flo BbicoTHOMy npocJwaK) sth 
coo6mecTBa npeacTaBaeHbi b aMruiHTyae bhcot Meacay 1000 h 1400 m Haa yp. m. 
upeHMymecTBeHHO b cy6a>ibiiHHCX0M noace h b aecnoM b6jih3h BepxHefl rpaiiHitbi jieca. 
Athyrium distentifolium noflHHMaerca Bbime b rojibuoBbiii noac, Bcrpenaacb b ropHO-TyH- 
apoBbix coo6mecTBax, a Taxace b HenocpeacTBeHHOii 6jih30cth ot He6oabHJHx aeaHHXOB 
na cbokhx MopeHax, ho 3aecb oh npeacTaBaeH OTaeabHbiMH peaxHMH 3K3eMiuiapaMH, ne 
o6pa3yiomHMH coMKHyTbix coo6mecTB. B Bepxiieii nacTH Jiecnoro noaca, b6jih3h rpaHHUbi 
jieca, nanopoTHHKOBbie coo6mecxBa o6pa3yioT nojianbi riaomaabio 50—150 m 2 na aoBoab- 
HO KpyTbIX (5—10°) CKJIOHax BOCTOHHOH H CeBepO-BOCTOHHOH 3XCI103HUHH b OKpyaceHHH 
nnxTOBoro aeca. B cbocm pacnpocTpaneiiHH sth HOJiaHbi npHyponeHbi k hh*hhm nacTaM 
He6ojibiHHx 3apacxaiomHx xypyMOB h BbirjiaaaT iiepBHHiio 6e3aecnbiMH. 

B cy6ajibHHiicKOM noace 3apoaiH nanopoTHHKa BCTpenaioTca Ha apeBHHx MopeHHbix 
Banax, no 3apacTaiomHM xypyMaM h na xpyTbix xaMeiiHCTbix cicnoHax. Han6oaee nbiniHoe 
pa3BHT«e 3apocjiefl Athyrium distentifolium Ha6jnoaaeTca Ha xpyTbix KaMeHHCTbix cxao- 
Hax (KpyTH3iiOH 15—25°) c MHoroHHcaeHHbiMH KypyMaMH. nanopoTHHKOBbie coo6me- 
cxBa npeflCTaBjienbi 3aecb b BHae MuoroHHCaeHHbix iiojioc, opHeHTHpoBaHHbix nonepex 
cxjiOHa 6—8 m Lunp. h naomaabio oxaeabHbix xoiiTypoB ao 300 m 2 , b coneTaHHH c 
BbicoxoTpaBiibiMH cy6aabnHHcxHMH ayroBHHaMH h neTpocjDHTHbiMH rpymiHpoBxaMH Ha 
cxaaax. 

Coo6mecTBa, xax npaBHao, MaaoBHaoBbie (cm. Ta6aHuy, oriHcanna 4—18). BnaoBoe 
6oraTCTBO BapbHpyeT ot 11 ao 24 BHaoB bmclijhx cocyancrbix pacTenHH na 100 m 2 , 
cocTaBJiaa b cpeaiieM no aaHHbiM 30 reo6oTanHHecxHx onncanHii 15 BHaoB. CoBoxynHaa 
ueiiocjaiopa accounauHH, b noiiHMaHHH B. IL CeaeabHHxoBa (1988), HacHHTbiBaeT 51 bha 
BbiciuHX cocyawcTbix pacTenHH, npHiiaaae>xamHX x 28 ceMeiteTBaM h 49 poaaM. 

EaHHHHHO BCTpenenbi (b cxo6xax aaiibi HOMepa onncaHHH no Ta6anue h 6aaa o6haha): 
Adenophora lilifolia (17+), Allium schoenoprasum (2+), Anthoxanthum alpinum (13+), 
A. odoratum (3+), Anthriscus sylvestris (14+), Aquilegia glandulosa (3+, 18+), Carex 
aterrima (3+), Cirsium heterophyllum (2+), Conioselinum tataricum (17+), Delphinium 
elatum (17+), Equisetum sylvaticum (1+), Galium septentrionale (17+), Lamium album 
(17+), Milium effusum (18+), Omalotheca norvegica (13+), Paeonia anomala (2+), 
Phegopteris connectilis (2+), Pleurospermum uralense (2+, 17+), Rhaponticum cartha- 
moides (15+), Rhodiola rosea (2+, 17+), Rubus idaeus (6+), Rumex alpestris (13+, 14+), 
Sanguisorba alpina (2+), Saxifraga nelsoniana (4+), Swertia obtusa (1+, 2+), Tanacetum 
vulgare (14+, 17+), Trollius asiaticus (1+, 2+), Vaccinium myrtillus (31, 13+), Valeriana 
rossica (2+), Viola altaica (3+). Moxoo6pa3Hbie b cocTaBe coo6mecxB accouHaitHH 
OTMeneHbi ne 6biaH. no 6oraTCTBy BHaoB Hapaay c THnnHHbiMH ana 6opeaabirbix tjinop 
ceMeiicTBaMH Asteraceae h Poaceae 6oAbiuHM pa3HOo6pa3neM npeacTaBaeHO ceM. Apia- 
ceae, xapaxTepHoe Tax>xe ana coo6mecTB cn6Hpcxoro BbicoxoTpaBba. KpoMe aOcoaiOTHO 
aoMHHnpyiomero Athyrium distentifolium , c bmcoxhm nocToancTBOM BCxpenaiOTca Verat- 
rum lobelianum Bernh., Poa insignis Litv. ex Roshev., Solidago dahurica Kitag., 
Saussurea latifolia Ledeb., Geranium albiflorum Ledeb., Bistorta major S. F. Gray h Viola 
biflora L. TopubiH xapaxTep uenocjxiiopbi noanepxHBaeTca npHcyTCTBHeM b ee cocTaBe 10 
Bbicoxoropiibix (npeHMymecTBeHHO cy6ajibiiHHCXHx), a Tax>xe 11 MOHTaHHbix bhaob, 
npeacTaBaeHHbix b pa3AHHHbix bmcothmx noacax rop lOra Ch6hph. EoAbuiyio nacTb 
ueHOcJaiopbr (30 bhaob) cocraBJiaioT BHau c lhhpoxhmh apeaaaMH, nacTo BCTpenaiomHeca 
xax b ropHbix, Tax h b paBHHHHbix ycJiOBHax. B apeaaoraHecxoM OTHomeHHH uenotjinopa 
npeacTaBaeHa BnaaMH roaapxTHHecxoro (12), eBpa3HHCxoro (16), a3HaTCXoro (9) h 
K)>xHO-CH6Hpcxoro (14) pacnpocTpaHeiiHa. Flo sxoaoro-ueHOTHHecxoH iipHyponenHOCTH 
b paiioHe HCcaeaoBaHHH ueHoejiaopa o6pa30BaHa aeco-ayroBbiMH (onymeHHbiMH) BHaaMH 
(20), ayroBbiMH (b uinpoxoM CMbicae caoBa, BxaiOHaa b ce6a aabnHHCXHe ayra h 
BbicoxoTpaBba cy6aabnHX«) — 19 BHaoB, a Tax>xe ayroBO-6oaoTHbiMH (MecToo6HTaHHa c 
H36bITOHHbIM H HaCTO 3aCTOHHbIM yBaaXHeHHCM nOHBbl) — 5 BHaoB H aeCHbIMH - 4 BHaa. 
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AccouHauHH coK>3a Athyrion distentifolium Latchinsky all. nov. 
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ZlHaraocTHHccKMe Bnabi Kaacca Aconito-Geranietea, nopsmKa Aconito-Gcranietalia albiflori 
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npHMeiaHHe. OSmme yKa3ano b Sajuiax uiKanbi BpayH-BaaHKe. OniicaHiw 6—10, 12, 15, 18 BbinojiHCHbi 
aaropoM b 3anoBenmiKe «Ky3HenKnii AaaTay» 8—9 VI] 1994 r. Ha boctomhom cioioHe ropbi KaMennaa; oimcaHiisi 
II, 16 RbinoaneHb! Jl. A. TopiuKOBOH, TaM a<e; omicamni 1, 3—5 eaejianbi aBTopoM 13 VII 1994 r. Ha cioioHax 
ropbi Bo^buiaa LlepKoBHan; oimcaHiia 2, 13, 14, 17 — 15 Vll 1998 r. B OKp. 03. Pbi6Hoe. 


3 BHfla b coCTaBe ueiio^JJiopbi ( Saxifraga nelsoniana (Fischer et Meyer) D. Webb, 
Valeriana officinalis L. s.l. h Rhodiola rosea L.) ana ycJiOBHti BbicoKoropnii Ky3HettKoro 
AjiaTay OTiieceiibi HaMH k acouHajibtibiM neTpocJtimM. 

JXna noHHMaHHa pojiH h Mecra onHCbiBaeMbix coo6mecTB b CTpyKType pacTHTeJibiioro 
nOKpoBa h peKOHCTpyKUHH hx HCTopuKO-reorpacJtHHecKHx cBa3eii o6paTHMca k 6ojiee 
noflpo6noMy aHajiH3y apeajta aoMHiinpyiomero Butta. Athyrium distentifolium s.l. HMeeT 
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Apenbi Athyrium distentifolium Tausch ex Opiz h Athyrium americanum (Butt.) Maxon (no Hegi (1984) 

c n3MeneiiHaMn). 

KpecTHKaMM h cn.'ioiiiiioii jaaiiEkofi M3o6paxen apeaa Athyrium americanum : KonrypoM n TO'jKaMH — apcaa Athyrium dis- 

tentifolium. 

flH3T>IOHKTHBHbIH mipKyMIIOJlStptlblH apean C HBIIbIM THI'OTeHHeM K npHOKCailHHeCKHM 
paiionaM h nan6oJiee ryMtianbiM cexiopaM KOHTHiienTajibttbix rop (cm. pticyttoK). floBOJib- 
ho o6biHen b ropax UeitTpajibHofi Enpoiibi h CKaimnnaBnn, BCTpcnaacb 3aecb b ripeaejiax 
ajibiiHiicKoro, cy6ajibiitiHCKoro m nepxueti 4acni jieciioro Bbicorttbix noacoB, npcHMymec- 
tbchho b HirrepBajie Bbicor 1400—2400 (2700) m naa yp. m. (Laubcr, Wagner, 1996). 
OTMeneit b ocTpoBiibix cjxnopax UIoTJiaii; 3 HH, McjiaiuiiiH h rpeiuiaiifliin (Hegi, 1984). 
CKaimmtaBCKHH cJrpaiMeHT apea;ia npoajieBaexca b cenepo-3aiiaanyio nacrb Pocchh iia 
KojibCKHii ii-ob h npHJieiaiomne paiioitbi (Ojiopa CCCP, 1934). H30jrnpoBannbie cjrpar- 
MeitTbi apeajia paciiojio>Keiif.i riocae 3Ha'tnTejibiioro nepepbiBa b BbicoKoropbax KaBxa3a u 
Ha CeBepnoM Ypaiie. 
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Ch6hpckhh apean BHaa TaioKe npeacTaBnea necKoabKHMH H3oanpoBaHHbiMH cJtparMea- 
T3mh h, BHflHMO, ao HacToamero BpeMenn lie aocTaTOHHO nojiiio H3yneH. B ropax AaTaa 
bhh BCTpenaeTca b 3aiiaanoM h CeBepnoM Amae b panonax c nan6ojibmHM kojihhcctbom 
ocaaxoB (IIlMaKOB, 1996). OCbinen b Bhicoxoropbax Ky3HeuKoro AjiaTay (CeaeabiiHKOB, 
1979; Eyxo, ToptUKOBa, 1995), b Caanax h aaaee b FIpH6aHKaabe, npeHMymecTBeuHO b 
khkhom h boctohhom ropHOM o6paMjieHHH (IlonoB, 1957; EycHK, 1979; flaiiHaoB, 1988a). 
EaHHCTBeimoe MecTOnaxoataeiiHe OTMeneiio b ropax TyBbi (JIoMOHOcoBa h ap., 1984); na 
TeppHTOpHH MOHTOHHH H CpeaHeft A3HH BHa OTCyTCTByeT. 

noiiyJIHUHH H3 CeBepHOH AMepHKH, fliIOHHH H ripHTHXOOKeailCKHX paHOHOB pOCCHH- 
CKoro flajibiiero Bocxoxa HMeiOT cymecTBeHHbie MopcjtoaorHHecKne OTHHHHa ot thiiobmx 
eBponeiiCKHx h b nacToamee Bpexia paccMaTpHiiaiOTca b panre caMOCToaTeabiioro BHKa- 
pnpyiomero BHaa Athyrium americanum (Butt.) Maxon (L(BeneB, 1991a; Flora..., 1993). 
Ha JlaabHeM BocToxe stot BHa BCTpenaeTca ita KaMHaTxe, Kypnaax, Caxannite h 
npHaeratomnx ocrpoBax. B CeBepHOH AMepnxe 6oabLHOH cjtparMeHT apeaaa CBasan c 
ropHbiMH cHCTeMaMH b 3anaanoH nacTH KOiiTHtieiiTa b o6aacTax 3aMernoro oxeauHnecKoro 
BaHHHHa. Flocae 6oabutOH KOiiTHiienTaabiiOH anabiOHKHHH A. americanum OTMenaeTca na 
ATaanTHHecxoM no6epex<be b pafloite HbtocJtayHaaeHaa. 

TaxHM o6pa30M A. d i stent ifolium s.str. HMeeT aH 3 i>iOHKTHBHbiH apeaa b npeaeaax rop 
EBponbi, KaBKa3a h lOra Ch6hph. BHKapnpyiomHH BHa A. americanum pacnpocTpanen, 
npeHMymecrBeHHO b npHTHxooKeaiicKHX paitonax CeBepHOti A3hh h CeBepiioti AMepHKH. 
Xapamep apeaaa h BHKapH3M c 6 jiHx<aiOT paccMaipHBaeMbiH BHa c ipynnoti iteMopaabitbix 
njiHotteitoBbix peanKTOB bo cjaiope Ch6hph (KpbuiOB, 1891; rioaoxtHH, KpanHBKHita, 
1985). ZFia 3toh rpynnbi iieoanoKpariio iioaaepKHBanca pa3JiHHiibiH B03pacT h hctophh 
CTaiiOBaeHHa caaraioiHHX ee BnaoB (Habnn, 1941; KaMeann, 1998). 06utHpHOCTb apeaaa 
Athyrium distentifolium s.l., xapaxTepHbie xpynHbie KOHTHiienTajibHbie anabioiiKHHH, 
MopcjtoaorHHecKaa ancJtcJtepeimHanHa reorpacJtHHecKHx pac c bH aeTejibCTBy iot o apeBHeM, 
no KpaitiieH Mepe paHHeTpeTHHHOM B03pacTe BHaa. Coraacuo M. T. IlonoBy (1949), na 
3to Taxate yKa3biBaeT h pacnpocrpaHeHHe BHaa Ha KaBxa3e. 

Oanaxo, no sKoaoro-neiiOTHMecKuM ycjiOBHaM o 6 HTanna stot BHa, xotb h 3axoaHx b 
aecHofl iiohc, aBJiaeTca THtinniibiM cy 6 aabnHHCKHM pacTeiineM. B ropax EBponbi on npep- 
crraBaeH b KJienoBO- 6 yKOBbix aecax y Bepxiieti rpaiiHUbi aeca, b KycTapitHKOBbix 3apocaax H3 
oabxn h p» 6 HHbi, na BbicoKOTpaBHbix ayrax cy 6 aabiiHHCKoro h aabnaticKoro noacoB, no 
KaMeHHCTbiM ocbiiiBM (Hegi, 1984). KpoMe Toro, b CxanaHHaBHH Hiioraa BCTpenaeTca b 
ropHbix TeMtioxBOHHbix aecax. npHyponeimocTb BHaa k cy 6 anbnnHCKOMy rioacy b ropax 
EBponbi CHHxaKCOHOMHHecKH 3aKpeiuiena b omeceHHH ero k xapaxTepiibiM BHaaM Kaacca 
Betulo-Adenostyletea. Br.-Bl. 1948 — cy 6 aabnHHCKHx KycTapHHKOBbix h BbicoxoTpaBiibix 
coo 6 mecTB (Oberdorfer, 1992). B Ch6hph Athyrium distentifolium npnBoaHTca ana ropHbix 
nnxTOBbix h KeapoBbix aecoB, cy 6 aabriHHcxHX BbicoKorpaBHii, KaMeiiHCTbix poccbinefl. B 
npn 6 aHKaabe Taxate BCTpenaeTca b oabxoBbix 3apocaax. Ha flaai.neM BocTOxe BHxapnpyio- 
mHti A. americanum ormcbiBaeTCa b cocTaBe BbicoxoTpaBHH, xycTapHHKOBbix 3apocaeii, Ha 
KaMeHHCTbix ocbinax h y ropanHx hctohhhkob. AHaaorHHHyio SKonoro-iteHOTHHecxyio 
aMnaHTyay BHaa npnBoaaT naaa CeBepHOH AMepHKH (Flora..., 1993; Lackschewitz, 1991). 
HHTepecHO, hto noMHMO npeHMymecTBemioro pacnpocTpaHeHHa b xycTapHHKOBbix h 
BbicoKOTpaBHbix coo 6 mecTBax BepxHHX ropHbix noacoB, Bee aBTopbi noanepKHBaioT 
caa 6 yio KOHKypeirrHyio cnoco 6 nocTb h TaroTeHHe Athyrium distentifolium s.l. k KaMeiinc- 
TbiM ocbiriaM — KypyMaM, hto ao nexoTopoH CTenetiH CBHaeTeabCTByeT 06 acoitHaabHOCTH 
nan neHo4Jo6nocTH BHaa (b CMbicae C. M. Pa3yMOBCKoro, 1981); yKa 3 bmaeT Ha cjtopMH- 
pOBaHHe ero b cocTaBe 6 oaee apeBHHX, HbiHe oTcyrcTByiomHX skochctcm. BepoaTHee 
Bcero, npeaKOBaa (jtopMa Athyrium distentifolium, noaBHBniHCb b cocTaBe TepMO- h 
rnrpocjtHabHbix TpeTHHHbix XBOHHO-tUHpoxoaHCTBeHHbix aecoB, aoBoabito patio Bbirnaa H3 
aecHoro oxpyaceiiHa b cocTaBe coo 6 mecTB KpynHbix Me3orHrpocjtHabHbix xpaBaHHCTbix 
MHoroaeTHHKOB, anaaontHHbix coBpeMeHHbiM BbicoKOTpaBbHM Aabn, KaBKa3a, Ch6hph h 
flaabHero BocTOKa h yxe b cocTaBe nocaeaHHx noayHnaa mupoKoe pacnpocTpaHeHHe. 

AHaaorHHHyio KapTHHy Mbi MoxeM npocaeaHTb npn aHaaH3e apeaaa apyroro 3aMena- 
Teabitoro nanopoTHHKa ch6hpckoh cjtaopbi — Oreopteris limbosperma, OTHOCHMoro b 
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Cn6npn k rpynne neMopanbiibix njiHouenoBbix peAHXTOB (FIoao>xhh, KpanHBxuna, 1985). 
Kax h b cjiynae Athyrium distentifolium, Oreopteris limbosperma s. str. HMecT a h 31,ion k- 
THBUbifl, npeHMymecTBemio ropubiit apeaji c hbhmm TaroTeimeM k pafloiiaM c oxeaimHec- 
xhm KjiHMaTOM, a b npHTHxooxeaiicxHx pafloHax CeBepHOii A3hh h CeBepiiofl AMepuxH 
npeacTaBjieii BHxapupyioiuHM bhaom Oreopteris quelpaertensis (Christ) Holub (LUejieB, 
19916; Flora..., 1993). OxoAoruHecxu O. limbosperma OTAHnaeTca ot Athyrium distenti¬ 
folium HBtibiM TaroTeHHeM k HecKOJibKO 6ojiee TeiuibiM h 6ojiee BJiaxaibiM, HHonaa 
3a6ojioHennbiM MccToo6HTaiiHaM, xax npaBHJio, c H36brro4HbiM yBJiax<nenHeM rpyiiTa. B 
3anaanoH EBpone oTMenaerca na paBimiie bo BJiaxaibix ay6oBbix jiecax h 3a6ono4eimbix 
OJibxoBHHKax, ho Hame ripHBOAHTca ajih cy6aAbiiHHcxoro noacaAO BbicoTbi 1650—2000 m 
Haayp. m. b patioHe pacnpocrpaneHHa coo6mecTB xnacca Betulo-Adenostylitea. B Ch6hph 
3tot bha BCTpenaeTca aoboamio peAxo b roptibix iiHxTOBbix jiecax, a Tax>xe b cy6ajibnnit- 
cxhx BbicoxorpaBbax h na xaMeHHCTbix ocbinax b ropax Awaa, Ky3Heuxoro AiiaTay h b 
npH6aflxajibe (flaHHAOB, 19886). Kax h ripeAbmyutHH bha, Oreopteris limbosperma 
o6Hapyx<HBaeT aBHoe TaroTemte x cyOajibiiHitcxoMy noacy, xotb urnpe, neM Athyrium 
distentifolium, npeACTaBJieH b xBOitHbix h uinpoxo.nnCTBennhix jiecax. 

O ueiiOTHHecxofl poau anajiH3HpyeMbix iiaiiopoTHHxoB h3bcctho neMHOro. Hame Bcero 
ohh npncyTCTByioT b coo 6 utecTBax b He 6 o:ibutoM o6hahh b xanecTBe conyTCTByioutux 
bhaob. Jft ta Athyrium distentifolium ecTb yxa3anna iia cJtopMHpoBaiiHe 3apocAeft b ropax 
UeHTpaAbnoit EBpoiibi cobmcctho c thiihhhmmh BHAaMH BbicoxorpaBHH Anbn ( Adenostyles 
alliariae (Gouan) Kerner, Cicerbita alpina (L.) Wallr., Ranunculus platanifolius L., 
Doronicum austriacum L. h ap.) (Hegi, 1984). Athyrium americanum o 6 pa 3 yeT 3 apocAH 
b ropax ceBepo- 3 anaAa utTaTa MoiiTatia (C11IA) (Lackschewitz, 1991). Oreopteris 
limbosperma h Athyrium distentifolium oTMenajmcb b xaneCTBe AOMHiiaiiTOB BbicoxoTpa- 
bhh b cy 6 ajibnnitcxoM noace XaMap-J(a 6 aHa (EnoBa, 1957). noAanbi c AOMnnnpoBanneM 
Oreopteris limbosperma H3peaxa BCTpenaioTCa b 3aiiOBeAHHxe «Ky3nettXHH AtiaTay» b 
coceACTBe c noAaHaMH H3 Athyrium distentifolium. Mbi pacc.MaTpuBaeM hx b paiire hoboh 
accouHaitHH Oreopterietum limbosperma Latchinsky ass. nov. (cm. Ta 6 jinuy, onnca- 
HHa 1—3). 

HoMeuxAaTypubiH THn — onncaHne Ns 1 (cm. Ta 6 AHuy). KeMepoBcxaa o6a., Tucynb- 
cxhh p-H, 3anoBeAHHx «Ky3HeuxHH AAaTay», 3au. cxaoh ropbi Bojibmaa IfepxoBiiaa 
xpyTH3HOH 6 °, cp. nacTb cxAona, 1100 m naa yp. m., 15 VII 94 r., aBTop H. H. JIamHHexHH. 

JlnaniocTHMecxne bham; Oreopteris limbosperma (dom.). 

Coo6mecTBa accouHaitHH npeACTaBAeiibi OBaAbHbiMH iiOAaiiaMH b acchom oxpytxeHHH 
b6ah3h Bepxiieit ipamuibi neca hjih OTxpbiTbiMH nyroBHHaMH Ha xaMeHHCTbix cx/ioiiax 
co6cTBeimo b cy6aiibnHHcxoM noace. Pacnonoateiibi, xax npaBHJio, na CTyneiiax hah b 
ceAAOBHuax cxtioiia b ycAOBHax H36biTOHiioro ipyiiTOBOro yBAatxnenHa. TpaBOCTOH rycTOti, 
paBHOMepHbiH, coMxityrbiH c OTneTAHBbiM AOMHimpoBaimeM nanopoTHHxa. Bbicoia Tpa- 
BOCToa 100—120 cm. Ha noHBe BAaamaa noACTHJixa H3 OTMepmnx Bait nanopoTimxa 
MOmHOCTbK) 1 CM. 

Panee hbmh 6biAa oimcaHa accouHaitHa Athyrietum distentifolium Latchinsky et 
Gorschkova, 1995 b cocTaBe coxm Rhaponticion carthamoidis Zhitl. 1988, uopaAxa 
Aconito-Geranietalia Zhitl. et Onishczenko 1987, xnacca Aconito-Geranietea Zhitl. et 
Onishczenko 1987 (JlautHncxHit, TopmxoBa, 1995). ripHHaAAe>xHOCTb naiiopoTHHXOBbix 
iionaH x xnaccy Aconito-Geranietea h uopaAxy Aconito-Geranietalia — ch6hpcxhx 
cy6a;ibiiHHCXHX BbicoxoTpaBiibix coo6utecTB — reoipacJtHHecxoMy BUxapuaiiTy eBporieit- 
cxoro XAacca Betulo-Adenostylitea iiOAxpenAaeTca, noMHMO cjtAopHCTHHecxoro cocTaBa 
(J)HT0lteH030B, HX SXOAOrHCH, tJ}H3HOHOMHeH H paClipOCTpaHeHHeM. OAIiaxO, CBOeo6pa3He 
paccMaTpHBaeMbix coo6utecTB b coBOxynHOCTH co cnettH(})HX0H reorpacJtHH, hctophh h 
sxoAorHH AOMHiiaiiTOB 3acAy>xHBaeT, Ha nam B3rAaA, BbiAeAeima hx b cocTaBe OTAeAbHoro 
coxm Athyrion distentifolium Latchinsky all. nov. c AHarHOCTHHecxHMH BHAaMH Athyrium 
distentifolium (dom.) h Oreopteris limbosperma (dom.), bxji lonaiomero 2 accouHaitHH 
Athyrietum distentifolium h Oreopterietum limbosperma. Acc. Athyrietum distentifolium 
paccMaTpHBaeTca xax THnoBaa accottnattHa coio3a. H3BecTHbiH apeaA coxm b Hacroamee 
BpeMa orpaiiHHeit BbicoxoropbaMH Ky3Heuxoro Anaiay b ripeAeAax 3anoBeAHHxa, ho 
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bo3mo>kho o6napy>xeHHe acconnanHil coio3a b o6aacTH Lunpoxoro pacnpocTpanenna 
KypyMHHKOB h KaMenncTbix iiohb iia npoTa^KeHHH CH6HpcKoro cjDpai'Meirra apeaaoB 
aoMHHHpyiomHX nanopoTiiHxoB or 3anaaHoro AiiTaa ho FIpH6aHxa;ib5i, hto coBiiaaaeT c 
aojiroTHbiM HiiTepBajiOM pacnpocrpaneHHa Kjiacca Aconito-Geranietea. B EBpone, iia 
ilajibiieM BocTOxe h b CeBepHOH AMepnxe Beposmio Haxox<fleHHe BHxapmax acconnanHH 
B COCTaBe COOTBCTCTByiOmHX KJiaCCOB BbICOKOTpaBHOH paCTHTCJlbHOCTH. BepoaTHO, 3TOT 
cok)3 o6i.eflHnaeT nan6oJiee npHMHTHBHbie h apeBHHe coo6mccTBa cn6npcKnx bmcoko- 
TpaBHH. Coo6mecTBa coxm OHHOapycubi c a6cojiiOTHbiM aoMHiinpoBaHHeM nanopoTHHKa 
H eflHHHHHbIM ynaCTHCM BbICOKOTpaBIIbIX BHflOB. CnHy3HH pamieBeceHHHX 3(}}eMepOHflOB 
Bbipax<eHa cjia6o, ho npeacTaBJieHa xoth 6bi omiHM h3 3-x o6pa3yiomHx ee bhaob 
(Erythronium sibiricum (Fisch. et Mcy) Kryl., Corydalis bracteata (Steph.) Pers., 
Anemonoides altaica (C. A. Meyer) Holub), b ne6ojibujoM o6hhhh BCTpenaioLUHMCa 
npaKTHnecKH b xaxyiOM coo6mecTBe coKm. XapaxTepnoti nepToii nanopoTHHxoBbix 
nojiaii, oTjiHHaioineii hx or coo6mecTBa KJiacca, HBaaeTca xopomee pa3BHTHe noacTHaxH 
H3 oTMepuiHX Bati nanopoTHHKa, aocTHraiouieH moiuhocth 1.5—2 cm. Athyrium distenti- 

folium - KOpOTKOKOpneBHLUHblH BHfl C ropH30HTajIbH0 HapaCTaiOmHM KOpHeBHLHeM H 

apxo Bbipax<enHOH napraxynaitHeH, Tax hto neHononynanHH narioporHHxa bo mhoihx 
cjiynaax npeacTaBJieHbi oahhm hjih hcmhophmh BereTaTHBHbiMH KjiOHaMH. XapaxTep 
HapacTaHHa xopneBHm c neo6xoaHMocTbio npHBOflHT k cJwpMHpoBanHio MHxpoTeppac 
nonepex cxaoHa, Ha xoTopbix axxyMyjinpyeTca Meaxo3eM, axrHBuo MHrpnpyiomHH bhh3 
no cxjiony, oco6chho bo BpeMa Becennero cneroTaaHHa. Pa3BHTHe nanopoTHHxoBbix hojibh 
no nepHcJiepHH xypyMnnxoB nomiepxHBaeT hx pojib b 3amHTe cxjiohob ot spo3HH, 
HaxonjieHHH MeJixo3eMa h noHBOo6pa30BanHH. 3xoaorHHecxaa pojib coo6mecrB c aomh- 
HHpOBaHneM Oreopteris limbosperma b naHflLuacJrrax BbicoxoropHH Ky3Heuxoro AiiaTay 
Meaee acHa b cbh3h c hx peaxocTbio Ha stoh TeppHTopHH. 

OTHOCHTejibHO Bbicoxaa, no cpaBiieHHK) c apyrHMH ropiibiMH CHCTeMaMH Ch6hph, 
BCTpenaeMOCTb nanopoTHHxoBbix nojian b cy6aabnHHcxoM noace Ky3Henxoro Anaray 
xopouio xoppeJinpyeT co cjia6biM pa3BHTHeM naeHCTOuenoBbix ojieaeneiiHH b stoh ropnoii 
CHCTeMe h, xax cneacTBHe 3Toro, MHoroHHCJieHHbiMH xaMeHHCTbiMH ocbinaMH (Baobhh, 
1988). OTCyTCTBHe noxpoBHbix aeaoBbix uthtob aano B03Mox<nocTb BbDXHBanHa coo6- 
mecTB, ccjDOpMHpoBaBinHxca b TpeTHHiiyio snoxy, a cJwpMnpoBaHHe xypyMiinxoB, xax 
cneacTBHe Mopo3noro BbiBeTpHBaHHa ropiibix nopoa, co3aaBaao HOBbie MecToo6nTaHHa 
flaa pacceaeiina nanopoTHHxoBbix noaan. Hccomhchho, sth HHTepecubie peanxTOBbie 
coo6mecTBa 3acay>xHBaK)T opranH3anHH hx oxpaHbi h MOHHTopHiira ne Toabxo na 
TeppHTopHH 3anoBeaHHxa, ho h 3a ero npeaeaaMH. 
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SUMMARY 

Original tall-herbaceous plant communities dominated by ferns were described in Kuznetsky 
Alatau high mountains. In syntaxonomical respect these communities belong to the new alliance of 
Aconito-Geranietea class. By the ecology and area of dominants it looks like this alliance is the 
most ancient relict part of the Siberian subalpine tall-herbaceous communities. These interesting 
communities play an important role in slopes’ protection against of erosion and should be protected 
on all their area. 


YAK 581.5.581.524 Eot. xypn., 2001 r., T. 86, N?6 

© B. H. BropoBa, E. MapitepT, Y. C. Jletjuiep 

3IIH<I>HTHEIE nAIIOPOTHHKH JIECHEIX TPOIIHHECKHX 3K0CHCTEM 
KAK HHflHKATOPEI COCTOHHHH OKPY2K AK)LHEH CPEflEI (HA 
nPHMEPE K))KHOrO BEETHAMA) 

V.N. VTOROVA, B.MARKERT, U.S.LEFLER. EPIPHYTIC FERNS OF TROPICAL FOREST ECOSYSTF.MS 

as environment state indicators (on the example of south Vietnam) 


Ha ocHOBe MyabTioJicMeimioro aiianroa HCC.'ieaOBana n3MeimnBOCTb KOimeinpauHH 23 xmmhbcckhx 
aae.MeiiTOB b paCTCimax aHTponoreiiHO napyuiemibix TpommeCKiix jiecHbix bkochctcm IOjkhoio BbemaMa. 
noKa3ano, mo aiiHtpHTiibie nanopoTiniKH OTBMaioT Tpe6oBamiHM TecT-o6beKTOB ana MOiiHTOpmira coctobhhx 
oxpyjKaioiueH cpeau. Cy6crpaTbi nauopOTHHKOB aKKyMynnpyioT b 4—30 pa3 Cojibuie raaceabix MeTaaaoB, ieM 
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■aH 3nnc[)HT0B h jiitcTba 3anc[)HKaTopa Jiccnoi'o cooGmcciBa. 3:icMciiTaMii-HiiaHKaTopa.MH, xapaKTcpioyiomHMH 
coctohhhc OKpyxaKJweii cpeabi, HBBaioTca As, Cd, Cr, Cu, Hg, Ni, Pb, V, Zn. 

KjIlOHGBbIG CJIOBa: TpOIIHaCCKHC BKOCHCTGMbl, 3lllI(})HTIIblC IiailOpOTIlHKH, MyabTHOHCMeilTHblH aiiaiH3, 
mabi-muHKairopbi, 3jicMeiiTbi-HimHKaTopbi, cocToaHwe OKpy5KaK>meii cpeabi. 

floCTHJKeHHeM B oGjiaCTH pa3BHTHB TeOpHH H IipaKTHKH (|)01I0B0r0 MOHHTOpHHra 
sBJiaeTCH pa3pa6oTaHiibi{i b paMKax npoipaMMbi Meayrynapoanoro coro3a 6nojiornHecKHx 
Hayx (IUBS) HccJieaoBaTejTbCKHii iipoeicr «KanacTpu KOimenTpauHH xhmhhcckhx 3Jie- 
MeHTOB 3K0CHCTeM» (ECCE). Ero nejibio Gbuia pa3pa6oTKa crparerHH 6nommnKaTopnbix 
HccjieaoBaHHH skochctcm bjib oneiiKH coctohiihh oKpyjKaroiueH cpeabi (OC). Cneunarinc- 
Tbi H3 TepMaHHH nepBbiMH iipeacTaBH^H pe3yjibTaTbi MyjibTHSJieMeirriibix anajin3cm pacTe- 
HHH H KanaCTpbl KOHUeilTpauHH XHMHHCCKHX SJieMeHTOB 3KOCHCTCM EBpOIIbl (Element..., 
1990; Markert, 1996; Markert, Wtorova, 1992, h ap.). B aecax TponuMecKon 30iibi 
noaoOiibie HcciieaoBaHHH eawiHHHbi. B cbh3h c sthm ocoGoro BHHMatiHH iacjiyxtHBaioT 
necnbie TponHnecKHe SKocHcreMbi BbernaMa, noaBepnuHeca B03aeilcTBHK) repGmtHaoB h 
aetJxxnHairroB b nepnoa Boilnbi 1961—1975 rr. b HiiaoKHTae. 

IJejib paGoTbi — na ociioBe MyabTHsaeMenTiioro anariH3a H3yHHTb h3m e hh h BocTb 
coaepx<aHHH xhmhhcckhx sjicmchtob b pacTHTejibiiOM KOMnoneiiTe Jiecubix skochctcm 
lOxHoro BbemaMa, BbiaBHTb BHabi-miaHKaTopbi, 3JieMeHTbi-HnanKaropbi h oueiiHTb 
coBpeMeHiioe coctohhhc OC. 


MaTepnaa h MeToaHKa 

HccjieaoBannH ripoBeaenbi b 1995 — 1996rr. b IOxuiom BbemaMe (] 1 °57' — 
12°12'c. m.) Ha 3 ynacTKax aHirrepoKapiiycoBoro aeca (Dipterocarpus sp., D. alatus 
Roxb., Shorea sp., ceM. Dipterocarpaceae), b pa3Hoii cTerieHH HciibrraBiiiHx B03aeilcTBHe 
aecjDOjmanTOB bo BpeMH Boilnbi. 

YaacTOK I (KOHTpoab) iiawueiiee napynieH h pacnoaoJKen b jiecHOM \iaccnBe Ma fla, b 6acceiine p. Honmaii, 
Ha BbicoTC 65 m nan yp. m. b pa3pe*cimoM aecy, KOTopbiii 6oacc 40;ier 6bi.n oCtcktom 3aroTOBKH apeBccHiibi 
nemibix nopoa na SKcnopT. Hbiwe co.xpaiiHancb jinuib oraejibiibie 3K3eMnnapbi Dipterocarpus sp. BbicoTOii ao 
50 m, cTBOJibi bccx aepeBbCB TpaBMapoBaHbi npn c6ope nacoKii. 

Hpyme iiccneflOBamibie yaacTKH naxoaaTca b 220 h 400 km k ceBepy ot 1-i o b cpejmeropnoM panoiie h 
npeacTaaiaiOT CKaoHOBbic aerpaanpOBaiiHbie acca. Pl3-3a cjjaKTHMecKoro OTcyrcTBna aepeBbCB I h II apycoB, 
coMKHyrocTb noaora napynicna (nocacflCTBHa BoiiHbi n crHXHHiibie BbipyCKii), ocaaKH flocmraiOT noBcpxnocTH 
DOMBbi, pa36nBaK)T cc h CMbiB3K)T ryMycOBbiii caoli. rocnoacTByroT BTOpnmibie cJarpMaunn: pcaxoaccba c .inaHaMH 
■ apeBCCHO-KycTapiiHKOBbic cooOmecTBa. Jleca Ha ropiibix CKJioHax, cnojKeniibix ipaHHTOHjia.Mii, Bcpoanio, y>Ke 
HHKOiaa lie cMoryr B03o6HOBiiTbca. 

yaacTOK II pacnoaojKeH na CKJioHax naocKoropba fla JIaT, noaiiHTbix Haa ypOBHesi MOpa na 800 m, 3necb 
mHpoKO npeflCTamcH BHjieMHMHbiH bhj Pinus dalatensis Dc Ferre No. 

ynacTOK III paciioaojKeii b ropHOM ymeabe na Bbicore okojio 100 m naa yp. m., b 45 km ot r. Ha Hanr. 

HopMa aTMOcejjepnoro yBaaiKHeiiHa jio 2000 mm xapaKTepiia juia TeppHTopmi I vh.; Ha III — ko.ihmgctbo 
ocaaKOB yMeiibuiaeTca, na II — B03pacTaeTao 3000 mm, 3a cmgt oporpacJniaecKiix ocaaKOB. npoaoaiKHTeabiiocTb 
cyxoro ce3ona cHabiio BapbiipyeT h cocTaa'iaeT b cpeaneM 6 mcc. (CoanneB h ap., 1990). riOMBbi pationa othocbt 
k (JieppaaHTHbiM KpaciibiM aeciibiM. TyMycoBbiH ropH30HT A, ManOMOmiibiii (3—4 cm), cpennecyniHiiHCTbiH c 
LOMKOBaTO-3epHHCTOH CTpyKrypofi h BioiKmeHHHMH rpaBiia. Moiuhoctb jKcaTOOKpauiemibix BaiOBiiaabHoro 
ropn3onTa A 2 h nepexojworo A 2 B cocTasnaeT 12—20 cm; HaaioBHaabiibiii ropH3oiiT B — MomiiocTbio 60—90 cm. 
rtiOTiiaa ianiiHCTaa MaTepniicKaa nopoaa npejicTaBjieHa CcccTpyKTypiibiM MeaK03e\iOM Kpacnoro HBeTa c 
mjcokhm coaepjKaHneM >Keae3a. 

B paGoTe ncnojib30Banbi MeToatmecKHe noaxonbi IUBS—ECCE-npoeKTa. Pa3pa6o- 
TaHHbie bjib jiecoB EBponbi ciicreMbi ouenoK aitaiiTHpoBaiibi k paGore b ycjioBHax 
TpoiiHMecKoro Jieca. yiint})HHnpoBaHbi MeToabi HccjieaoBaiiHH, TexuojioraH cGopa MaTepw- 
a.na h upoBeaeiiHH MyjibTH3jieMenrnoro anariH3a c coGtnoflemieM rpeGoBaimH tohhocth 
Ha xax<aoM arane BbinoxineHHH paGor (B-ropoBa, Mapxepr, 1995). MeroaHKa cGopa 
o6pa3HOB yHHTbiBana pa3noo6pa3He MecTOoGHTaiiHii: hx oi6npann b HanMeiiee iiapymeH- 
Hbix SKOTonax, rae ycjiOBHa iipoH3pacTanHH (ho Hcc.neaoBaiiHBM jiccobobob) npH6jiHX<eHbi 
k SKOJioi’HHecKOMy h (J)HToitenoTH4ecKOMy oiiTHMyMy BHfla. CoGmoneiiHe sthx iipaBHii 
no3BOJiaeT npw aiianH3e ripnMnn BapbupoBaiina KOimeiiTpaitHii sjie.MeiiTOB b pacreiiHHx 
BbiMjieiiHTb re, xoropbie cBH3aiibi c cocTOHimeM OC. no ananorwH c muiHKaTopiibiM 
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3(JxJ)eKT0M, iiojiyHeiuibiM iipw H3yHeiiHH jiHiuaHHHKOB h 6pnot})HTOB b Gopearibubix necax 
EBponbi, b TponHMecKHX axocHCTeMax ocoGoe BHHMaHHe oGpameHO Ha snHtJiHTHbie 
nanopoTiiHKH, KOTopue TaKxe He hmciot KOiiTaKTa c hohboh h oGecnenHBaioTca TOJibKO 
MHHepajibHbiMH BemecTBaMH, BbiMbiBaeMbiMH H3 xpoH aepeBbeB aTMOctJiepHbiMH ocanKaMH, 
H H3 B03flyxa. 

B necax OToGpaHbi cneayrourHe o6pa3Hbi: nncTba (3ejieiibie h onaBUJHe) h xopa 
sflHtjDHKaropa cooGmecTBa — Dipterocarpus sp., MHcrba Pterospermum sp. ( Sterculia- 
ceae) h pa3iibix bhaob Jinan, xboh Pinus dalatensis (Pinaceae ), Ban h cyGcrpar Asplenium 
nidus L. ( Aspleniaceae ) h Platycerium sp. ( Polypodiaceae ). Xhmhhcckhc ananH3bi 
BbinojiHenbi b jiaGopaTopHH TepMaHHH (IHI Zittau) pa3HbiMH HHCTpyMeHTajibHbiMH mcto- 
aaM h : c pa3JioxceHHeM oprauHnecKoro BeuiecTBa pacreHHH (AAS, ICP/AES, ICP/MS) h 
6e3 nero (NAA, EA). OnpeaeneiiHe coaepjKanHa As npoBeaeHo MeTonaMn: ICP-MS h 
AAS, Ni — ICP-MS h ICP-OES c Hcnonb30BaiiHeM sneKTpHHecKoro aTOM h 3aTopa. 
KannGpoBKy CHraanoB npnGopoB, KOHTponb 3a onpeaeneHHeM h BOcnpoH3BoaHMOCTbio 
pe3yjibTaTOB anajiHTHHecKHX paGoT ocywecTBnanH c noMombio CTannapTHoro o6pa3ua 
NBS 1572 (jiHCTbH HHTpycoBbix). 


Pe3yjibTaTbi h oGcyjKaeiiHe 

MHHepanbHbie BemecTBa b pacTHTenbiibix opraHH3Max perynnpyiOT pa3JiHHHbie BHyr- 
peHHHe GHOXHMHHeCKHe HJIH (|)H3H0J10rHHeCKHe npoueccbl. BKJHOHeHHe XHMHHCCKHX 
sjieMenTOB b cocTaB oprauHnecKHX coeaHiieiiHH aKTHBH3HpyeT peaKHHH nocneaHHX h 
npHBOflHT K KaHeCTBeHHO HOBbIM CBOHCTBaM. PacCMOTpHM COflepjKaHHe XCH3HCHHO HeoG- 
XOflHMblX SJieMeilTOB B paCTeHHHX TpOnHHeCKHX JieCHbIX 3KOCHCTCM (TaGxi. 1). CocTaB 
(|)OTOCHHTe3HpyiOUlHX OprailOB (HHCTbH, XBOH, Ban nanOpOTHHKOB) H MepTBbIX (JipaKHHH 
((})HToaeTpHT) (xopa, onaBUJHe jiHCTbH, cyGcTpaT nanopoTHHKOB) npencTaBJien Maxposiie- 
MeiiTaMH*. Ca, Mg, K, Na h MHKposneMeiiTaMH (M3): Al, As, B, Co, Cu, Fe, Mn, Mo, 
Ni, Rb, Se, Sr, V, Zn, Ba, Pb, Cr, Cd, Hg (*H3neHHaa HeoGxoanMOCTb nocneaHHX naTH 
tohho ne ycTaHOBJiena). H3Becnio, hto b TeneiiHe anHTenbuoii sbojhohhh pacTenna 
TpOnHHeCKHX JieCHbIX 3KOCHCTCM npHCHOCoGHJlHCb K HH3KOMy COflepXaHHK) OCHOBaHHH B 
cpeae. Hx cocTaB xapaKTepH3yeTca neBbicoKofl KOimeHTpauHeii sneMeiiTOB h onpeaena- 
eTca napaay c reoxHMHHecKHM cocTaBOM cpeabi h KJiHMaTHHecKHMH (JmTopaMH, npexne 
Bcero HHTeHCHBHbiM npoMbiBaHHeM nojioraneca ocanKaMH h MHipauHOHHbiMH npoueccaMH 
b noMBeimoH Tonme (KoBna, 1973). fleHCTBHTenbHO, b pacTeHHax HccnenoBamibix necoB 
conepa<aHHe menoHHbix h menoHiio-3eMenbHbix sneMeiiTOB (K, Na, Rb, Ba, Ca, Mg) 
HeBejiHKO (TaGji. I). CyMMa conepjKaiiHa Ca, Mg, K b xhbmx (JipaKHHax h (JiHToneTpHTe 
Ha I yn. cootbctctbchho cocraBnaa 4.05 h 1.06 %; Ha II — 2.87 h 1.84 %; III — 3.14 h 
4.00 %. CyMMa conepxaiiHa M3 npn stom cootbctctbchho paBHa 0.12 h 0.28 %; 0.11 h 
0.36%; 0.17 h 0.78%. B jkhbmx opraHax pacTeunfl coaepa<aHHe MaxposneMeHTOB no 
cpaBHenHio c M3 Gojibme Ha I yn. b 34 pa3a, na II — 26 h III — 18 pa3, b (JiHToaeTpHTe 
3 th pa3JiHMHa Bcero 4 —5-KpaTHbie. CjienoBaTejibiio, xhmhmcckhh cocTaB pacTeHHii na 
nepBbix 2 ynacTKax neca b Gojibineii cTeneHH, neM na 3 -m, cooTBeTCTByeT nonojKeHHio o 
TOM, MTO (^yUKUHOHaJlbHO BajKHblM MOMenTOM CymeCTBOBailHa neCOB TponHHeCKOH 30HU 
aBjiaeTca cocpeflOTOMenne sneMeirroB b «>khbom BemecTBe», 3auiHmaiouieM hx ot BbiHoca 
ocanKaMH (GHonorHMecKHH 3axBaT, GnojiorHMecKHH Gapbep). 

ConepxaHHe M3 h hx chocoGhoctb k GnoaKKyMynaHHH pacTHTenbiiocTbio TponHnec- 
khx SKocHCTeM cooTBeTCTByiOT oGmefi TeiweHHHH. TaKHe sjieMeiiTbi KaK Cd, B, Rb, 
nornomaioTca npe3BbiHaHHO nenco, Torna KaK Ba h Fe nnuib cnaGo aocrynHbi pacreHHaM 
(KaGaTa-fleHflHac, neimnac, 1989). Kax yTBepacnaioT aBTopw nyGxiHKauHH, b JiHToct|)epe 
ra/Kejibix MeTaruioB conepxnTca Mario, TOKCHKaHTa.MH ohh cTanH Gnaronapa jieaTejibHOCTH 
MenoBeKa, Bbi3BaBuiero TexnoreHe3, conpoBOKnaiouiHHca napymeHHeM npHponubix Gho- 
reoxHMHMecKHx noTOKOB BemecTB, npn BHeceunn hx b BHne ynoGpeHnii h repGHHHnoB. B 
TponHMecKHX necax Bi.eTiiaMa b cocTaBe cJiotochhtc3h pyiournx opraHOB BapbHpoBaiiHe 
conepjKanHH M3 b 4 h Gonee pa3 ycTanoBJieHO ana 13—43 % 3JieMeiiTOB, b (JwToaeTpHTe 


92 



TABJ1MUA 1 

Xmmmhcckmm cocTaB pacTCHMH TponMHecKMX jiecoB lOjKHoro BbeTHaMa, Mr/Kr a6c. cyxoro BemecTBa 
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flJIH 22-52 % (Ta 6 jl. 1). OTHOLUeHHe MaKCHMaHbllblX K MHUHManbllblM KOimeilTpaUHHM 

ajieMeiiTOB b >KHBbix (JrpaKHHax pacTeiiHii na pa3iibix ynacricax aeca cocTaBHao (pa3): I — 
Co — 18, Ce, Rb, K — 6, Sr — 5, Al, B, Mn, V — 4; II — Mo — 25, Sr — 7, B — 
4; III — Cd — 84, Al — 54, V, Pb, Mn, Ce — 5, Cu — 4; b (})HToaeTpHTHbix: I — Hg, 
Ce, Co — 8, Al, Fe, Zn — 6, Mg, V — 5, As, Pb, Rb, Cr — 4; III — Pb — 74, Cd — 
39, Ba — 8, Co — 4. MacujTa6bi h3mchhhbocth coaepaonna M3 cBH3aiibi He TOJibKo c 
H36HpaTejibHofl iiomoTHTeiibHOH cnoco6HOCTbio pacTenHH, ho h c 3arpH3iieHHeM OC. B 
HccjieflOBannbix TporiHHecKnx jiecax LHHpoKoe BapbHpoBaHHe tokchhhmx Ta>xenbix MeTan- 
noB (Hg, Cu, Ni, Pb, Co, Cd) ycxanoBaeHo b pacTennax na III yn. Moxaio noaaraTb, hto 
oniocHTeabHaa CTaGnabiiocTb coaep^anna ocTaabiibix M3 b nHCTbax pacrenHii Tponn- 
necKHX jieciibix 3KocHcreM oGycnoBneHa hx poabio b MeTaGojiHHecKnx npoueccax, 
CBH3aiiiibix c npoueccaMH cHirre3a opraHHnecKHX BemecTB, h OTcyrcTBHeM hx ae(})HHHTa 
b riOHBe, b (|)HToaeTpHTe — c MHiiepanH3auHeH h 3arpa3HeiiHeM cpeabi oGnTanHa. B uejioM 
cocraB pacrenHii coBpeMemibix aiiTporioreniio napyLHemibix aeciibix skochctcm BbeTHaMa 
ne noaTBepaua iionoxeuHe o tom, hto bccm naiiaiJjatJyraM Bnaauibix tpohhkob, Gnaroaapa 
HOBblUJeHHOH MHipaHHOHIIOH cnocoGHOCTH M3, CBOHCTBeH flet|)HHHT Cu, Mo, Zn, Co 
(KoBfla, 1973). 

Okojio 50 % M3 c lhhpokhm BapbupoBanneM KOimeiiTpaunH npHxoaHTca na snHtJwr- 
iibie nanopoTiiHKH h cBnaeTeabCTByeT 06 hx ceaeKTHBiioM naKOiuieHHH. B uyGnHxauHax 
no odociioBaiiHio MeroaoB h oGiex-roB HaGaioaeiiHH ana MoiiHTopHura (jxniOBbix TeppH- 
ropHH noKa3ano, hto saeMeurbi c nandoabUjeH aMnnHTyaoii KoaedaiiHH KOHueiiTpaHHii 
CHHTaiOTCH BblCOKO HyBCTBHTeabHbIMH K COCTaBy reOXHMHHeCXOIO c})OHa H HX peKOMeHflO- 
Bano Hcnoab30BaTbfla» MOHHTopHHra h oueuKH cocToanna OC (BTopoBa, CxynxnH, 1992). 

B 3T0H CBH3H OTMeTHM, HTO B COCTaBe paCTCHHH TpOUHHeCKHX 3K0CHCTCM HMeeTCH 
12 saeMeiiTOB c hjhpokhm BapbupoBanHeM xonueHTpauHii, no ohh He npHroanbi ana 
MOHHTopHura, nocKOjibxy hx H3MeHHHB0CTb oGycnoBnena He BaHanneM cpeabi, a upouec- 
caMH BbimeaaHHBaiiHa (Na, K, Mg, Ba), peyTHJiH 3 auHH (K, Mg, Cu), aBaennaMH soaoBoro 
nepeuoca HOHBeuHbix Hacruu (Al, Fe, Mn) h iipoaBJienHeM noxanbiibix npH3iiaK0B 
naaeocojieHOCTH (B) h naneoopraHoreHHocTH (V) hohb. 

nOHCK BHflOB-HHflHKaTOpOB H SaeMeuTOB-HIIflHKaTOpOB COCTOailHa OC TpOUHHeCKHX 
SKOCHCTeM BbeTnaua ana oueiiKH cocToaiina OC iipoaon>xHM c noMombio H3BecTiibix 
OHoreoxHMHHecKHX K03(|)(|)HHHeHT0B h uoxa3aTeneii. 

Ko3(|)4)h HHeiiTbi OTiiocHTeabHoi'o coaepjKaiina XHMHHecKoro sne- 
MeHTa (KOC) ana shhiJihthmx nanopoTHHKOB BbiHHcaeHbi no OTnomeiiHio coaepixaiiHa 
saeMeiiTOB b cocraBe Bail h cyGcrparoB Asplenium nidus h Platycerium sp. k TOMy >xe 
H0Ka3areaK) b ancrbax h xope Dipterocarpus sp. h oraenbuo no ornouieiiHio cocTaBa 
cydcTpaTOB k BaaM (Ta6ji. 2). Hcnoab3ya ipaaauHH xo3c|)(})HHHeHTOB xax oGiexTHBiiue 
KpH'repnH ana oueiiKH KOHueiiTpupoBaiiHa M3 b cocTaBe bhbob (KoBaneBCxnii, 1969), 
HccJieaoBaiiHbie iianopoTiiHKH h ocoGeimo hx cyOcrpaTbi ho 3iiaHeiiHaM KOC BicaioHaioTca 
npeHMymecTBeimo b ipyimy pacTeiiHii yMepeiiHbix (HHaexc HaKoiuieiina > 4) h HHTeii- 
CHBiibix (Hiiflexc > 25 ) KOHueiiTpaTopoB M3. B cocTaBe cy6cTpaTa snntJiHTOB iio 
cpaBiiennio c BaaMH 39 % sneMeirroB hmciot cjia6bifl stJaJiexT HaKOiiaenHa (Hiiaexc 1—3). 
KonueiiTpauHa As, Ni, Hg, Cr, Co, Ce h aorionHHTenbiio Pb na I yn., Cd — na III, b 
cyOcTpaTax suhiJjhtob 0Ka3anHCb b 4—30 pa3 Bbime, ne.M b Baax. BbicoKoe coaepixaiiHe 
Al, Fe, V, Ce b cyOcTpaTax ana nepBbix 3 sneMeirroB mm CBa3biBaeM c MexaiiHnecxHM 
nocTynaeHHeM noHBemibix nacTHu b kop3hhkh suhiJihtob. HaxonneiiHe Ce oOycJioBaeno 
TeM, hto xax ochobhoh h pacrBopHMbiH penxo3eMenbiibiH saeMeiiT, oh axraBiio MHrpnpyeT 
b TponHnecKHx 3KOCHCTeMax h ero nocTyimenne b OC Tecuo CBajano c aeaTeabiiocTbio 
nenoBexa (oxHraiiHe apeBecniibi ana Gmtobmx ueaeii). 3th saeMeHTbi ne MOiyr aBnaTbca 
HIiaHKaTOpaMH COCTOaHHa OC. 

noxa3aTenb 6 hothhhocth sjieMeina — oriiOLueiiHe coaep>xaHHa saeMeHTa 
b jkhbom opiaiiH3Me k xnapxy GnoctJiepM h xapaxTepnayeT TecnoTy OHoreoxHMHHecKofi 
CBa3H cocTaBa >KHBoro opraiiH3Ma c GHoetJrepoii (rjia30BCKHH, 1987). On HaeHTHneH 
Kos^x^HHHeirry OHoaoTHHecKoro nomoaieiiHa, ecnn pacneTbi BbinojmeHbi ne na cocTam 
noHBbi, a na Kiiapx 6 H 0 ccf)epbi, BicnioHaiouiHH b ce 6 a cocTaB aTMoccJrepbi, rnapoc^epu. 
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TABJIHUA 2 

KoHueHTpnpoBannc MHKposjieMeHTOB b Banx M cy6cTpaTax Asplenium nidus 

h Platycerium sp. 



CpaBHenwe c Dipterocarpus sp. YwacTOK I 

KOC 

Ban nanopOTHHKOB 
h JiHCTba Dipterocarpus sp. 

cy6cTpaTbi naiiopoTHHKOB 
h Kopa Dipterocarpus sp. 


Asplenium nidus 

Platycerium sp. 

Asplenium nidus 

Platycerium sp. 

14-18 

Co, Ba 




8 


Co 

Hg 

Ce, Co 

6 

Ce, Rb, Sr 

Ce 

Zn, Co 

Al, Fe, V 

4 

Al, V 



As, Hg, Zn 

3 

Cd 

Cr, Rb 

Cd, Pb 

Mo, Cr, Pb 

2 

Fe, Zn 

Fe, Zn, Sr, V 

Cu, Sr, Rb 

Cu, Sr, Rb 


Cr, Cu 

Al, Ba, Mo, Cd 

Mo, Ce, Cr 

Ba, Ni 

1 

Mo, Pb 

Cu, Pb 

Ba, Al, Fe 

Cd 


As, Ni, Hg 

As, Ni, Hg 

As, Ni, V 



TABJIHUA 2 ( npodojistcenue ) 



CpaBiieHMe coctaBa cyGcTpaTOB h Ban na iiopothhkob 

KOC 

y>iacTOK I 

ynacTOK III 


Asplenium nidus 

Platycerium sp. 

Platycerium sp. 

150-340 


V, Ce, Fe 

Al, V, Fe 

35-45 

V, Al 

Al 


24-28 

Fe 

As 

Ce 

10-15 

As 

Cr, Ba 

Co, Ba 

7-9 

Hg, Pb, Rb 

Mo, Co 

. Cr 

4-6 

Mo, Ce, Cu 

Ni, Pb, Hg, Rb 

Cd, Rb, Ni 

2-3 

Cd, Ni, Co, Cr, Ba 

Zn, Cu, Cd, Sr 

Cu, As, Hg, Mo, Zn, Sr 

1 

Zn, Sr 


Pb 


IlpHMe'iaHMC. JlCnpUbiM uipn<}>TOM BbiaeJieHbi cpaBiniBacMtje noajiiOTaiiTbi. 


noMBbi h 4acrn AHTOCc^epu. f[oKa3aTejib Ohothahocth npaMo nponopuHoiianeH miTeii- 
chbiiocth nomomeiiHH ajieMeHTOB. Bhaoboh ace cocTaB h a6cop6una MurpupyiOLUHX b 
aTMOC(|)epe riojiAioTaiiTOB o6ycAOBAem>i iianHMHeM (})H3HOAorH4ecKoro iipeae^a naKOiuie- 
HHH H H36HpaTeAbHOCTbK) IIOrAOmeHHH SAeMeHTOB paCTdlHHMH, 4T0 CHHJKaeT HAH IIOBbl- 
maeT ero 3iia4eHHH noKa3aTeAH. 3iia4eiiHH noKa3areAH 6hothmhocth SAeMeiiTOB b pacTe- 
bh»x TponH4ecKHx JiecHbix 3K0CHcreM koacOahtch or 0.0004 (Co, Al, V) flo 16 (B). 
PacnpefleAeiiHe M3 b cootbctctbhh c iihmh ripeflCTaBJieiibi b Ta6ji. 3. B/ia cpaBHeHHH 
aaecb >xe npHBeaeiibi Aamibie o paciipeaeAenHH sjieMeHTOB b pacTeiinax 6HOct})epbi b 
neAOM. H3BeCT]IO, 4T0 SAeMeHTbl, CO 3Ha4eiIHHMH 0.3 H BblUie (HHTeHCHBIIOIO H BeebMa 
■HTeiiCHBiioro nomomeiiHH) HipaiOT naHOojibujyio poAb b 6HoreoxHMH4ecKOM KpyroBO- 
poTe BemecTB h OHoreimofl MHipauHH b AaHALuatJrre, poAb ocraAbiibix sxieMefiTOB Meiiee 
cymecTBeima (KoBaneBCKHM, 1969; B-ropoBa, 1993). C yneTOM poAH sacmchtob b 
BbinOAHeilHH (|)H3HOJIOrH4eCKHX (JtyHKUHM B JKH3HH paCTeHHH H HX MHrpaUHOHlIOH 
aKTHBHOCTH, MaTepHaAbl Ta6A. 3 riOKa3aAH, 4T0 MO>KHO HCIIOAb30Barb AJIB OueHKH COCTO- 
shhh OC TpoiiH4ecKHx SKOCHCTeM coAepx<aHHe Hg, Zn, Rb, Cu, Ni, Ce, Cd, Pb, Sr, Co. 
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TABJ1HUA 3 


AKKyMyjiflqMfl 3JicMeHT0B b nanopoTHHKax m apcBecHbix nopoaax TponnnecKHX aecoB 

no noKa3aTe^io 6moth4hoctm 


CreneHb 

naKOiuienHa 

FIOKa3aTejib 

6moth i ihoctm 

Asplenium 

nidus 

Platyceri- 
um sp. 

Pinus 

dalatensis 

Dipterocar- 
pus sp. 

PaCTeHHH 
6Hoc4>epbi 
b uenoM* 


10.0 

B 




Cd 


K 

B 

B 

B 

B 

Br, Cs 



1.0 

Mn 

K 



Rb 


Zn 

Zn 

Zn 

Zn 

Zn, Mo 



Ca 

Mn, Hg 

Mn, Hg 


Cu, Hg, Pb 

CHAbHan 


Rb, Mg 

Rb 

K 

K 

Sr, Ag, Te 


0.1 

Hg, Pb 

Ca, Pb, Mg 

Pb, Cu, Mg 

Mn, Ca 

As, Co, Ge 


Sr 

Ni 

Rb 

Pb, Mg 

Mn, Ni 



Cu, Ba 

Sr 

Ca 

Cu, Rb 

Li, F 

CpeAHAH 


Ni, Co 

As, Cd 

Ni 

As, Sr 

V, I 



As, Cd 

Cr, Mo 

Sr, As 

Hg, B 

Cr, Be 


0.01 

Cr, Mo 

Co, Cu 

Mo, Cd 

Cd 

Sb 


Na 

Ba, Ce 

Cr, Ce 

Ce, Mo, Ni 

Se, Fe, Ga 

Caa6aa 


Fe, V, Ce 

Na 

Ba, Na 

Al, Cr, Co 

Bi, Zr, Sc 


0.001 

Al 

Fe 

Co, Fe 

Fe, V, Na 

Tl, Ba 



Al 

V 






V 

Al 




npHMeqaMMe. * — OTHOCHTenuio noaBbi (no: Ka6aTa-riennnac, IleHAHac, 1989); *npHbiM liipMcJrroM 
BbiaeJieHbi cpaeHHBacMbie iittunOTairru. 


CneuHajibHaa Mepa bhaoboio h 3Konorn4ecKoro pa3noo6pa3HH (p 
ycneuiHo iipHMeHHeTCH ajih 3aaan KOjiHMecTBemioH takcohomhh (Bacn;ieBH4, 1969) h 
Bcnefl 3a A. A. Thtjihhoboh (1972) Hcnonb30Bana iia.MH paiiee aah noncica miAHBHAyanb- 
HblX H 3K0J10rHMeCKHX pa3AH4HH B XHMHHeCKOM COCTaBe paCTeHHH apHflHOH 30Hbl 
(BTopoBa, 1993). HccneflOBaiibi Bee bhah no 2 coBOKynHOCTHM KoimeiiTpaunn sneMeHTOB: 
Pi, BKjnoMaiomaa npenMymecTBeimo MaKposneMenTbi — Ca, Mg, K, Al, Ba, Fe, Mn, Na, 
Sr, Zn, h p„, BKjnoMaromaa TOiibKo M3 — As, Cu, Pb, Mo, Ni, Rb, Ce, V, Cr, Co, Cd 
(tJropMyna pacneTa npeflCTaBJiena b yKa3anHi>ix ny6nnKanHHx). 3na4ennH Mepu bhaoboid 
pa3iioo6pa3HH TeM Bbime, neM Oonbiiie pa3AH4aioTCfl Koimeiirpaunn sneMeiiTOB y cpaBHH- 
BaeMbix bhaob (Ta6n. 4). JXs\a Kaxyron napw BbWBiieiibi sneMeiiTbi, oiipeflejiHromne pa3Mep- 
nocTb KoatJjtJjHnneHTa h npno6peTaiomne, takhm o6pa30M, SKonornnecKyio 3iia4HMocTh: 
Ana p! TaKOBbiMn OKa3inncb sneMeHTbi c pa3iiocTbio KOHueHTpaunn, paBnon 100 — 
10000 Mr/icr, ajih p,! — 1—20 mi/kt. B rpyuny o6pa3uoB c noKa3aTenHMn p! < p„ boiimb 
npenMymecTBeiino pacTenna H3 TponnnecKnx necoB cpefliieropba c 3Ko;iorn4ecKn 3iia4H- 
MbiMH KOHueHTpauHHMH Zn, Cu, Pb, Rb, Ni, Cr. B rpynny c Pi > p„ o6i>eflniiH;iHCb o6pa3nu 
paBiinnubix necoB c SKonornnecKH 3Ha4HMbiM coaep^KanneM K, Ca, Mg, Ba, Mn, Al, Fe, 
Sr, Zn. 

Pe3yxibTaTbi pacneroB (Ta6;i. 4) iionTBepxcAaior 3aBncnMOcrb conepx<aiin5i sneMeirroB ■ 
pacreHHHX ot 3Ko;iorn4ecKnx (JraKTopoB: b nynuinx ycnoBnax npon3pacTannA (yn. I) 
pa3JW4HH b cocTaBe pa3Hbix bhaob 6onbuje, 4eM b xyflinnx (II, III). Bojibujaa H3Meii4HBoci* 
conep>KaHHB MaicposneMeHTOB b cocTaBe TponnnccKnx paciennii xapaicrepiia ana paBiinn- 
iibix jiecoB, HBjiaromnxcH OnojiornnecKHM OapbepoM, mnpoKoe BapbnpoBanne KOHueiiTpa- 
uhh M3 THnnnno aah pacTeunn necoB cpenneropnil, cnjibHo HapyuieHHbix anTponoreH- 


96 


TAE.FIHUA 4 


SKojiorimecKHe Mepbi pa3JinMHn zufl 2 coBOKynHocTeri 3JieMeHTOB 
b (JioTocHHTe3HpyiomHx opraHax pacTeHHH TponHBecKHX aecoB 





3/ieMeHTbi c naH6o^bUjeH 

CpaBUHBaeMbie 

Banbi pacTCHHw 

ynaCTOK 

pa3H006pa3HH 

Pi 

Pn 

3HaMHMOCTbK> 



Platycerium sp. 

in 

0.096 

0.250 

Zn 

jHaHbi (pa3Hbie BHnu) 

ii 

Cu, Pb 

Asplenium nidus 

i 

0.234 

0.558 

Rb, Pb, Cu, Zn 

Platycerium sp. 

in 

Cr, Ni 

JjtaHbl (pa3Hble BHUbl) 

ii 

0.104 

0.133 

Zn 

•lnanbi (pa3Hbie BHabi) 

in 

Pb, Cu 

Dipterocarpus sp. 

i 

0.180 

0.174 

Al, Ca, Fe, Ba, Mn 

Jaaiibi (pa3Hbie BHUbl) 

ii 

Cu, Pb, Rb, Ni, Zn 

Dipterocarpus sp. 

i 

0.358 

0.391 

Ca, Mg, Mn, Sr, Zn 

Pterospermum sp. 

in 

Pb, Rb, Cu, Ni, Cd 

Asplenium nidus 

Platycerium sp. 

i 

i 

0.307 

0.088 

K, Ca, Mg, Mn 

Dipterocarpus sp. 

.lHaHbi (pa3Hbie BHabi) 

i 

in 

0.463 

0.276 

Al, Ca, Ba, Fe, Sr 

Platycerium sp. 

i 

0.307 

0.202 

Zn 

Platycerium sp. 

hi 

K, Ca, Mg, Mn, Sr 


II pnMeManne. pi — Bbi>incjieno no coBOKynHocm MaKpoaneMeiiTOB n OTflejibHbix M3 c 6oaee bucokhmh 
■DH iicHTpannaMn: Ca, Mg, K, Al, Ba, Fe, Mn, Na, Sr, Zn; pn — TO,ibKO M3: As, Cu, Pb, Mo, Ni, Rb, V, Ce, 
Cr, Co, Cd. 


hum B03,aeHCTBneM. CiieflOBaTejibiio, 3HaMeHHH coaep>KaHHH M3 b pacTenHHX yn. Ill 
MOJK1IO HCn0Jlb30BaTb B KaneCTBe HHflHKaTOpOB COCTOHHHH OC. 

HopMa cojiepxaHHa ajieMeHTOB — npeaejibi KOHuenTpauHH sneMenTcm, cno- 
co6cTByiomne ocymecTBneiiHio nopManbuofl peryjiauHH (JtyHKUHH xhbhx opraiiH3MOB. 
BajKiiofl xapaKTepwcTHKOH b onpeaeaeiiHH HyBCTBHTejihHOCTH opraiiH3MOB k cocraBy OC 
aBJIHIOTCH 3HaMeHHH IIOporOBbIX KOHUeilTpaUHH (fle^JHUHT—H36bITOK), B HlITepBane KOTO- 
pux 3aKJiK)Mena HopMa. IlojiyHeHiibie aaHHbie o xhmhhcckom cocTaBe pacTeiiHH Tponn- 
HeCKHX 3KOCHCTCM II03B0JIHI0T OlieHHTb COflepjKaHHe 3JieMeHTOB una pacTeHHH H cpaBHHTb 
c hx H3BecnibiMH iiopMaMH (KoBaneBCKHH, 1969; KoBaneBCKHH, 1974; KadaTa-FIeimHac, 
neimHac, 1989). flaHHbie Ta6ji. 5 noKa3ann, mto upeaejibi KoimeHTpauHH sneMeirroB b 
«|>0T0CHiiTe3HpyK)mHX opranax pacTeHHH jieciibix TponHHecKHX skochctcm coBriariH c 
<J)OHOBbIMH ypOBHHMH H HOpMOH COflepjKaHHB HJIH Ba, Fe, Hg, Sr, Co, HH*e HOpMbI — 
Mo, V, Bbnue — As, B, Cu, Mn, Ni, Zn, Ce. Aiiarrn co,aep>KaHHa sireMeiiTOB b 3iiH(})HTHbix 
nanopoTHHKax (b Ta6ji. 5 ohh OTMeneiibi *) BbiaBHji sjieMeiiTbi-HHflHKaTopbi 3arpa3HeiiHa 
cpeflbi HccneflOBamibix MecTOo6HTaiiHH. 3aeMeHTaMH-H»flHKaTopaMH Ha I yn. hbjihiotch 
As, B, Cu, Mn, Ni, Zn, Ce, Rb, Cr, Ha III — As, B, Cu, Mn, Ni, Zn, Ce, Cd, Pb. 
XuMHHecKHH cocTaB Asplenium nidus u Platycerium sp. noxiHOCTbio cooTBeTCTByeT 
TpedoBaHHHM, iipeflTaHBJiaeMbiM k TecT-o6i.eKTaM ana MoiiHTopHura h iia6jnoaeiiHH 3a 
COCTOHHHeM OC. 

B3aHMoaeflcTBHe KoimeirrpauHH xhmhhcckhx sneMeHTOB-anTaro- 
HHCTOB B paCTeHHMX TponHHecKHX SKOCHCTeM. KoHueurpaUHH SJieMeHTOB 
b cocTaBe pacTeiiHii B3aHMocBH3aiibi b MeTadojiHnecKHx t^yiiKunax, h hx aaeKBanioe 
cooTHOLneiiHe aBjiaerca iieodxo/iHMbiM ycnoBHeM HopManbiioro pocTa h pa3BHTH» opra- 
hh3mob. B cocTaBe Bcex pacTeHHii 6Hocc})epbi HaH6o;ibiuee hhcjio aiiTaroHHCTHHecKHx 
peaKunif iiadaroaaeTca nji % Fe, Mn, Cu, Zn, Cr, Mo, sth ace sneMeiiTbi aBjisnoTca 


4 BoTaHwiecKHH xypHa.1, N®6, 2001 r. 
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TAE.FI HU A 5 


,IlHana30H H3MeH4HBOCTH COaepjKaHHH MHKpOSJleMeHTOB B (J)OTOCHHTe3HpyiOmHX opraHax 
pacTeHHfi TponwBecKHX aecoB h 4>cwoBbie ypoBHH coaep>xaHHH bjicmchtob, Mr/xr 


3jie- 

MeHT 

YnacTOK Jieca 

<t>OHOBbie ypOBHH 

XloCTaTOHHajI 
HJIH HOp- 
MaJibHan 

i 

H 

III 

JIHCTbfl 

pacTeHHH 

TOJlbKO 
6o6oBbie ! 

As 

0.09—0.11* 

0.13-0.18 

0.16*—0.33 

280-300** 

20-160** 

9**—1.5 

Ba 

2.42-33.6* 

9-26.5 

81.1-151.6 

132-180 

140-200 

1-198 

B 

12.5*—47.5* 

7.49-31.3 

21.3-31.9 

1.0-20 

1.3-16.0 

— 

Cd 

0.021-0.068* 

0.06-0.07 

0.02*—1.68 

0.07-0.27 

0.08-0.3 

— 

Cu 

4.88*—11.1 

3.87-6.57 

1.97-8.37 

1.1-15.0 

4.2-24.0 

2-5 

Fe 

50.3-126* 

107-149 

67.7-164 

40-260 

60-350 

— 

Pb 

2.58*—3.76* 

0.98-1.53 

5.71-29.7 

1-5.6 

1.6-4.7 

— 

Mn 

312-1250* 

161.3-243 

34.1-167.8* 

17-334 

25-119 

15-25 

Hg 

0.019*-0.027* 

0.02-0.049 

0.04*—0.06 

2.6-86** 

1-100** 

— 

Mo 

0.03-0.05* 

0.02-0.49 

0.19*—0.48 

0.33-1.5 

5-27 

0.03-0.15 

Ni 

2.40-3.12* 

0.32-1.10 

0.36-1.08 

0.1—1.7 

1.2—2.7 

— 

Rb 

19.3-107.1* 

10.2-17.9 

13.8-24.7 

— 

20-70 

— 

Sr 

7.47-40.1* 

15-108 

180*—222 

6-37 

219-662 

— 

V 

0.07-0.29* 

0.25-0.43 

0.06-0.31 

180-420 ** 

0.4-2 7 

— 

Zn 

22-40.2* 

21.8-37.4 

21.3*—67.4 

12-47 

24-45 

10-20 

Ce 

0.3—1.7* 

0.27-0.84 

0.32*—1.71 

— 

2-50** 

— 

Cr 

1.36-3.8* 

0.48-0.86 

0.34 *-1.15 

1-1.5 

— 

! — 

Co 

0.05-0.91* 

0.10-0.12 

0.06*—0.2 

8-100** 

0.1-0.57 

0.08-0.1 


ripMMeHaHMe. * — KOHiieHTpaiwa sjieMeHTa b beuix 3Iih<J>htob; ** — coaepxcaHHe MeMeHTa b MKr/xr; xcupHUii 
ujpn<J)TOM BbiaejieHbi ajieMeHTbi c KOHuenTpaLpiMMu b Tponimecxnx pacrcnnax npen m ymcciBe hh o Bbirne i1>ohobux. 
KypCHBOM — UMXe. 


KJiioMeBbiMH b c|)H3HOjiorHMecKHx nponeccax (Ka6aTa-IleHflHac, neHanac, 1989). B Ta6a. 6 
npeacTaBJieiio pacnpeaejieHHe pacTeHHH TponnnecKHX 3 xochctcm b cootbctctbhh co 
3Ha4eHHHMH HopMbl B COOTIIOUjeHHHX XOHHeHTpaHHH CeMH nap 3JieMeHTOB-aHTarOHHCTOB: 
Zn/As, Fe/Zn, Fe/Cr, Fe/Mn, Cd/Zn, Cu/Mo, Ni/Fe (pacneTbi nopMw Bbinojineiibi no 
aamibiM Ta6ji. 5). B3aHMoaeHCTBHa Mex<ay M3, Hadjnoaaromneca b tfioTocHHTesHpyiomHX 
opraHax pacTennii, noxasbiBaioT, Hacxoabxo cjioxhm 3th nponeccw h annaMnniibi no 
MecToodnTaiiHHM. Kax BHano (Ta6a. 6), doabinaa nacTb o6pa3noB HccaeaoBaniibix pacTe- 
nnii pacnoaoxena Bbirne nepTbi, BbiaenaiomeH nopMy cooTHomeiiHa, b hhx otmchchh 
noBbimeHHbie KOHneHTpaunn Ni, Cd, Fe, Cu, Zn. ripHMepno naTaa nacTb o6pa3no« 
pacnono>xena noa nepTon c nopMon n xapaxTepn3yeTCH noHHxeHHbiM coaepjxanneii 
yxa3aiiHbix aaeMeiiTOB hjih H36biTX0M Cr, As, Mn, Mo. 3na4eHHH cooTHomeunn 3jieMen- 
TOB-aHTarouncTOB no 3xoTonaM noxa3biBaiOT, hto nopMe na I yn. aeca coorBeTCTByeT 38 ‘k 
o6pa3noB, Bbime HopMbi 48 %, n o6pa™yio xapmHy aeMoiicTpnpyioT aaHHbie Ha ocTaab- 
Hbix ynacTxax, me b nopMe h Bbime ee odHapyjxeHO Hiioe hhcho o6pa3noB: II — 22 m 
64 %; III — 29 h 62 %. Pa3Hbie TenaeHHHH b xapaxxepe B3aHMoaencTBHH Mejxay M3 m 
H ccaeaoBaHHbix ynacTxax aeca cBHaeTeabCTByioT o tom, hto odMemibie peaxunn, npoHC- 
xoa»mne b cpeae, oxpyjxaromeH xopirn, h BansnomHe na noTpedaeHHe M3 xopnaMR.; 
no-BHaHMOMy, cBsnaHbi nenocpeacTBeiiHo c cocTosnineM OC. 

AnajiH3 noxa3aTeaefl cooTHomeimfl Cd/Zn, Zn/As, Ni/Fe ana aeciibix 3xocncTejr 
Kbxnoro BbeniaMa Handoaee axTyaneH. H3Becnio, hto CHHepnnM hjih aiiTaroHH3M Mexay* 
xaTHonaMH Zn h Cd xoHTpoaHpyeTca cooTiiomeHHeM saeMeHTOB b cpeae odHTanna ■] 
cBH3an c 3aMemeHHeM Zn na Cd b npouecce rioraomeHHa (KadaTa-nenanac, FIenanac,j 
1989). flaa HCcaeaoBamibix pacTeiinii 3iia4eiiHa Cd/Zn h Zn/As OTxaonajincb ot nopMii] 
3a cneT H36biTxa Cd bo Bcex o6pa3uax na III yn. h H36brrxa As — b cocTaBe Bcexj 
pacTeiiHii aecHbix 3Kochctcm. H3BecTiio Taxjxe, hto xapaxrep cooTiiomeHHa Ni h Fe b| 
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TAEJIHLJA 6 

PacnpejiejieHHe pacTeHHH TponimecKwx 3 kochctcm b cootbctctbhh 
CO 3Ha4eHHKMH HOpMbI COOTHOUieHHH KOHUeHTpaUHH 3JieMeHTOB-aHTarOHHCTOB 


Zn/As 

Fe/Zn 

Fc/Cr 

Cd/Zn 

Ni/Fe 

Fe/Mn 

Cu/Mo 

27-88 

0.9-1.1 

29-84 


0.003-0.04 

0.44-1.45 

25-30 

I. Aspl. 







L PI 

III. PI 






I. Dip 

II. L 






II. Pin 

II. Pin 

11. L 





III. Pt 

III. L 

III. PI 




I. Dip 

II. L 

I. PI 

II. Pin 

III. L 


III. Pt 

II. Pin 

HI. PI 

I. As 

III. L 

III. Pt 

III. PI 

III. L 

I. PI 

III. L 

I. Dip 

III. Pt 

II. L 

I. Dip 

II. Pin 

I. As 


III. Pt 

I. As 

II. Pin 

I. PI 

II. L 

III. Pt 1 



I. PI 

I. As 

I. As 

III. PI 

II. L 



I. Dip 

III. PI 

II. L 

I. As 

III. L 




I. PI 

III. L 

I. PI 

III. PI 




I. Dip 

III. Pt 

I. Dip 






II. Pin 




FIpHMeMaHHe. 06pa3IlbI paCTeHHH C HOpMOH COOTHOllieHHH KOHUeHTpaUHH 3JieMeHT0B-aHTar0HMCT0B 
o6BC/ieHbi nepTOH. Bbiuie nee pacno,io>KeHbi o6pa3ubi c npeBbimeHHeM KonueHTpauHH Ni, Cd, Fe, Cu, Zn, HHxe — 
C HX He/lOCTaTKOM HJ1H H36bITKOM Cr, AS, Mil, MO. ^CMpHblM liipH(})TOM BbweJieHbl 06pa3Ubl DIIH^HTOB. Aspl. — 
Asplenium nidus, PI — Platycerium sp., Dip — Dipterocarpus sp., L — jiHanbi, Pt — Pierospermum sp., Pin — Pinus 
dalatensis. I, II, III — yn. jieca. 


(jojibinefi CTeneiiH onpeuejiaeT CTeneHb TOKCHuecKoro B03ueHCTBHH Ni Ha pacTHTenbHbie 
opraHH3Mbi, neM iioBbiiueHHbie KonueHTpauHH 3 thx ajieMeiiTOB b hx cocTaBe. Bjiarouapa 
H36biTKy Ni b HccueflOBaunbix pacTeunax 3HauenHH Ni/Fe 0Ka3anHCb Bbiuie uopMbi Ha 
III yu. H3 sroro cjieuyer, uto b rpoiiHHecKHX necax lOxaioro BbeniaMa mojkho oxtHuaTb 
noJiojKHTeubiioro stJrtJreKTa or aipoxHMHuecKHx MepoupnaTHH no cBH3biBaiiHio H36biTKa 
As h Cd npeuapaTaMH uhhkb, a Ni — coeuHneiiHHMH Fe. 

B 3aKjuoHeiiHe noauepKiieM, hto uamibie MyjibTHSjieMeHTiioro ananH3a pacTeiiHir 
necHbix TpoiiHuecKHX SKOCHcxeM KJjKiioro BbeTHaMa cBHueTeubCTByioT o cHJibHOM 3arpa3- 
HeHHH OC. 3jieMeuTaMH-HHjrHKaropaMH, xapaKTepH3yiouiHMH ee cocTOHiine, hbjihiotch 
As, Cd, Cr, Cu, Hg, Ni, Pb, V, Zn. AdcojuoTiioe hx couepjKaHHe b 4)0T0CHHTe3HpyK)uiHx 
oprauax pacTeHHir (3a HcmnoueiiHeM Pb na I h II yu. h Ni — Ha Bcex) h ocodemio b 
(J jHTOueTpHTe OKa3auocb Bbiuie Tex 3HaHenHii, KOTopwe ycTanoBJieHM b pacTenuax 6ope- 
ajibHoir 3oiibi Boctouiioh EBponbi, h no orueubiibiM noKa3aTenHM Ha yu. Ill coBiiauaeT co 
3iia4eHHHMH hjih npoMbiuuieHHbix pafloHOB EBporibi (Markert, Wtorova, 1992; BTopoBa, 
MapKepT, 1995). 3arpH3iieHHe OC bo BbeTiiaMe CBH3ano upexyre Bcero c uinpoKHM 
npHMeHenueM xhmhucckoh MejiHopauHH npn yxoae 3a pacTeiiHHMH h c dHorpanctJropMa- 
uneir npeuapaTOB, iipHBueceiiiibix b roubi bohiih c «rony6biM areHTOM», BKjiiouaBuieM As. 
B coBpeMeiuibix ycnoBnax cneuw «3axBaTa» 6 hotoh As — HHi udHTopa odMeHa BeurecTB, 
OTueTiiHBO npocnexcHBaiOTCH b cocTaBe aBTOTpotJroB Bcex HccjieuoBainibix yuacTKOB jieca. 
XHMHuecKoe 3arpa3HeiiHe OC HMeeT TeHueimnio k yBejiHMeHHio, uocKOJibKy cexibCKoxo- 
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3HHCTBeHHoe npon3BcwcTBO crpaitbi o6eciieMHBaer 6ojiee 60 % HauHoiiajibiioro aoxoaa h 
b cexibCKOH MecTHOCTH iipoatHBaeT 6oxiee 80 % HacenetiHa (CommeB h ap., 1990). 

yMHTbiBaa poab TpoiiHMecKHX aecoB b OHoetJtepe, H3Jiox<eHiibie MaTepwanb] aoiDKitbi 
npHBJienb BHHMauHe HccaeaoBaTejiefl k pa3pa6oTKe TexitojiorHH MOHHTopuHra h oprattH- 
3aunn naOaroaeHHH b neciibix sicocHCTeMax TponHMecKofl 3ohm. Ejiaroaapa yiiHBepcarib- 
iiocth iiocTaBJieHHbix 3aaan HiitJtopMauHa, nocTynaromaa c aamibiMH MyjibTHSJieMeimioro 
aHanH3a pacTeHHH, mokct 6biTb Hcnojib30Bana ana pa3Hbix thiiob MOHHTopuHra, riponro- 
3HpOBaHHH pa3BHTHH SKOCHCTeMHbIX H3MeHeHHH H 3autHTbI OC. 

HccaeaoBaHHe HHamcaTopubix npH3tiaKOB aneMeirriioro cocTaBa pacTeiiHH Tponnne- 
ckhx aecHbix skochctcm KJxaioro BberaaMa no3BonaeT caenaTb cneayiomHe BbiBoabi. 

1. CBH3b aKKyMyaauHH 3JieMenTOB b pacTennax c coctohhhcm OC xoporno BbipaateHa 
b Ka*aoM SKOTone HccneaoBamibix TponnnecKnx 3 kochctcm. Ochobhumh 3arpa3HHTena- 
mh cpeabi hbjihiotch As, Hg, Zn, Rb, Cu, Ni, Ce, Cd, Pb, Sr, Co, TnnnMiibiMn ana pacTeHHH 
6HOC(|)epbi b ueaoM oxasariHCb KOimeHTpauHH Ca, Mg, K, Al, Ba, B, Fe, Mn, Mo, Na, 
V, Cr. 

2. BbicoKoe coaepxaHHe MaxposneMeHTOB h wnpoKoe BapbHpoBaiiHe KOHueHTpauHH 
M3 b pacTeHHHx xapaKTepno ana Meitee aerpaaHpoBaimbix paBHHHHbix TpoiiHnecKHX 
necoB, mto cBHaeTeabCTByeT 06 hx yaepataiiHH b OwoMacce pacreHHH (6HonorH4ecKHH 
6 apbep). JXna btophhhhx TponnHecKHX necoB cpeaHeropufi, b OoBbuieii cTeneHH HcribiTbi- 
Baromwx aHTpoiioreHHbiii npecc, Ha (Jxnie nonHateHnoro coaepxanHa MaicposneMeHTOB 
xapaKTepiibi Meiibiuaa n3MeHHHBOCTb KOimeiiTpauHH rionnioTaiiTOB h 6 onee BbicoKHe hx 
3naMeiiHH. MyabTHaaeMeHTHbiH aHajiH3 3at|)HKCHpoBaji HapyiueHHe 6 ananca B3aHMoaeflcT- 
bhh aaeMeHTOB-anTaroiiHCTOB. 

3. 3nH(|)HTiibie iianopontHKH Asplenium nidus h Platycerium sp. Moryr cnyxcHTb 
HiiaHKaTopaMH coctohhhh OC, nocKOJibKy KOimeiiTpauHH M3 b cyOcTpaiax nanopoTHH- 
kob b 4—30 pa3 npeBbimaioT TaKOByro b Baax h nHCTbax saHtJtHKaTopa coodmecTBa. 
3aeMeHTaMH-HHaHKaTopaMH coctohhhh OC hbjihiotch As, Ni, Hg, Cr, Co, Pb, Cd. 


BjiaroaapnocTH 

PaOoTa BbinoaHena npn (JaiiancoBOH noanepaoce PoccHiicKoro tjxwaa (JtyHaaMeiiTaiib- 
Hbix HcaieaoBaiiHH (npoeKT Ns 98-04-49148). 
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HHCTHTyr npo&icM 3KOJiornH h sbojiiouhh riojiyHeuo 10 III 1999 

li.M. A. H. CeBepuoBa PAH 
MoCKBa 


SUMMARY 

Concentration variability of 23 elements in plants of disturbed tropical forest ecosystems was 
investigated in South Vietnam basing on multi-element analysis. The environment state is 
characterized by the elevated concentrations of As, Cd, Cr, Cu, Hg, Ni, Pb, V and Zn. Epiphytic 
ferns Asplenium nidus L. and Platicerum sp. are shown to be environment state indicators for tropical 
ecosystems monitoring since they accumulate As, Ni, Hg, Cr, Co, Pb, and Cd from 4 to 30 times 
as much as the leaveas of Dipierocarpus sp., the edificator of forest communities in South Vietnam. 
The multi-element analysis has revealed the changes in the correlation between the elements-anta- 
gonists in plants. 


Y3K 581.524.34; 581.553 Bot. xypH., 2001 r„ t. 86, Ns 6 

© II. B. EjiHHcraa 

OHTOrEHETHHECKAB CTPYKTYPA nonYUflUIIH HEKOTOPbIX 
OPXHflHbIX HA HAPYUIEHHblX MECTOOEHTAHHHX B MyPMAHCKOH 

OEJIACTH 

l.V. BLINOVA. THE ONTOGENETIC STRUCTURE OE SOME ORCHID POPULATIONS IN DISTURBED 
HABITATS IN THE MURMANSK REGION 


PaccMaTpHBaeica jiHHaMHKa OHTorcHenmecKHX cneierpcm nony.nsmnii Tpex bhjiob KopHeiciy6neBbix opxiia- 
Hbix — Platanthera bifolia , Daciylorhiza maculata, Gymnadenia conopsea — Ha HapyuienHbix MecToobHTaHHsix 
b TeMeHHe 3 jict. 

Kji ioa e b hie caoBa: CTpyKTypa nony.muiH, Orchidaceae, MypMancKaa o6n., napyujemibie MecTooOnTa- 

HHB. 

H3yneHHe pa3BHTHa nonyaaitHii peaKwx bhaob pacTeHHii na napyujeHHbix mcctoo6h- 
TatiHax npeacTaBJiaer oco6biii HtiTepec: aaiiiiaa pa6ora nocBameHa H3yHetiHio flHtiaMHKH 
OHTOreHeTHHecKHx cneKTpoB 3 bhaob opxHfliibix aiiTpoiiorenHo-HapyLueiinbix ynacTKOB. 


MaTepttaji h MeioanKa 

Pa6oTa npoBOflHjiacb b 1992—1994 it. b uetiTpanbHoii Macaw MypMaHCKoii o6ji. b6jih- 
3h r. AnaTHTbi. 06i>eKTaMH wcanenoBanwH liocjiyxtwjiH KopHeKjiy6neBbie BHabi opxHflttbix 
Platanthera bifolia, Dactylorhiza maculata, Gymnadenia conopsea. Jlna naiiiHX wccjieAO- 
BaHHii 6buio Bbi6patio 2 THiia iiapyuteHitbix MecToo6HTaiiHii — aoKanuiaa Bbipy6Ka h 
npoceKa Baojib jihhhh ajieKTponepeaaH. Ebuiw 3ano>KeHbi iiocToamibie iuiomaflKw h 
caejiaHbi reo6oTatiH4ecKHe onwcaitHH. Ha iuiowaaKax iioapo6ho oiincaii TpaBHiio-KycTap- 
HHMKOBbtii apyc, onpeaejieHo noKpbiTHe (Fin) h KOBcjxjwuweHT BCTpenaeMOCTH (X BCTp ) 
Kaxfloro BHfla. JlaTWHCKwe na3BatiHH cocyawcTbix pacTeintii npwBefleiibi no C. K. Hepena- 
HOBy (1981), MOxoo6pa3Hbix — no M. C. HntaTOBy, O. M. AcjxmwHoii (1992), H. A. Kon- 
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craHTHHOBOH h flp. (1992). BuyTpH 6ojiiiluoh ruiomanH (100—140 m 2 ), iaienaflbiBanH 5—-10 
njiomaflOK MeiibLueii BejiHMHiibi (0.25 x 0.25 m 2 ) c Platanthera bifolia, Dactylorhiza ma- 
culata, Gymnadenia conopsea. Bee oco6h na iuiomaaKax peracxpHpoBajiHCb c ynexoM 
hx OHToieiieTHHecKoro cocxohhhh, onpeaeneiiHe KOToporo npoBOflHjiH comacuo o6me- 
upHHHTbiM MeTOflHKaM (Pa6oTHOB, 1947, 1950a, 6; UenononyjiauHH..., 1976, 1988; Ypa- 
hob, 1977) c ynexoM HMetomHxca pa3pa6oxoK jum opxHflHbix (BaxpaMeeBa, fleimcoBa, 
1983). 

UenoTHMecKwe xapaicxepHcxHKH cooOmecxBa upoceKH h ynacxica jieca c Bbipy6Koii, a 
xaicxce Bexpe^aeMoexb h npoeKXHBHoe noKpbixwe b iihx bhaob pacxeHHii iipHBeaeHbj 
b xa6ji. 1,2. noiiyjiHUHH opxHAHbix pacnpocxpaneHbi 6ojibiueH nacxbio b bocxomhoh h 
toro-BOcro4HOH Macxax Bbipy6KH h na rpaiiwue c jiecoM (pwc. 1). FIonyjiauHH Bcxpe- 
natoxca cjiynaHHO BflOJib Bceii upoceKH. JXna na3eMHoro apyca xapaKxepiio coMexanwe 
xpaB (Cirsium heterophyllum, Bartsia alpina, Potentilla erecta, Lerchenfeldia flexuosa. 
Geranium sylvaticum, Luzula pilosa, Melampyrum sylvaticum) h KycxapHHMKOB ( Empet- 
rum hermaphroditum, Vaccinium uliginosum). 


Pe3yjibTaTbi h oScyamenne 

Bo3pacxMoii cneKxp nonyjiauHH noKa3biBaex cooxiioweiiHe rpynn oco6eii, naxoflHiuHX- 
ca Ha pa3iibix cxaAHax OHxoreiiexHnecKoro pa3Bwxna. B ueHononyjiauwax KopneKJiy6He- 
Bbix opxHflHbix ( Dactylorhiza maculata, Gymnadenia conopsea, Platanthera bifolia) 
npeflcxaBjienbi oco6h cjieayiomHX OHXoreiiexHMecKHX cocxoaiiHii: iipopocxKH (p ), ioBe- 
HHjibiibie pacxeiiHa (/'), HMMaxypubie pacrenwa (im), B3pocjn>ie BerexaxHBiibie paoxenwa (v), 
reHepaxHBHbie pacxeiiHa (g). Oco6h riocxreiiepaxHBiioro riepwofla b uenorionyjiauHax He 
o6napy>fceHbi. TaKHM o6pa30M, nonyjiauHH HccneijOBainibix bhaob opxHflHbix — HenoJi- 
iiOMAemibie, roMeocxarnnecKHe. 

PaccMOTpHM AHiiaMiiKy B 03 pacTiibix cneKrpoB inyHCinu.ix neiiononynaiiHii b 1992—1994 rr. 


UeHonoiiyaaiiHa Platanthera bifolia 

TpaBHHO-KycTapiiHHKOBoe cooGuiecTBO lia BbipyGxe (TaGn. 2, V; pnc. 2, A) 

B 1992 r. cneKTp npaBOCTopomiMii c Gonbinoii aoaeii reiiepaTHBHbix pacTcimii. ripoueiiT ocoGeii b mojiojiux 
ipyrmax B 03 pacTaa nocjieaoBaTeJibno k HMMarypiioviy coctohhhio, OTMeieiia lieGoabinaa «B 0 .nHa B 03 o 6 HOBJie- 
ima». B 1993 r. cneKTp npeacTaBaen b unae .iByBepiiimniOH kphboh c MaKCHwajibHbiM mucjiom ionciiH.Tbiibix h 
B ereTaTiiBiibix pacTennii (bo 3 mo>kiio, 3 a chct nepexoaa npopocTKOB n reiiepaTHBHbix pacTeiniii cootbctctbchho 
b 3 th ipynnbi). B 1994 r. cneKTp CTaiiOBHTCa CHOBa iipaBocTopominM c MaKCHMyMOM reiiepaTHBHbix pacTemiS 
h 3 apeiHCTpnpoBana «BOjma B 03 o 6 iioBnenHH». B 3 tom x<e roay OT.MeneHO Goabinoe hhcho npopocTKOB (16.4%) 
h 3 iiaHHTeabHoe yMeHbiueiiHe nHCna lOBeimabiibix pacTennii. CooTHOiuemie BereTaTHBiioii h renepaTHBiioii ipynn 
6 bLio cxoano c 1992 r., t. e. npeo 6 naaamie reiiepaTHBHbix ocoGeii. 


Lien onon ya a uh h Gymnadenia conopsea 

KycTapiiHHKOBO-TpaBHiioe cooGmecTBO na iipocexe (TaG.n. 1, pnc. 2, B) 

B 1992 r. cneKTp npeacTaaiaa co 6 oii aByBepiiiiiiinyio KpHByio c MaKCHMyMOM Kmemuibiibix n reiiepaTHBHbix 
pacTennii. B stom x<e roay Gbia BbicoK nponeiiT npopocTKOB (10.9%) h 3 aperacTpnpOBaHa «Boana B030611OB- 
aeHna». B 1993 r. cneKTp CTaa npaBOcroponiniM c npeoGaaaanneM BereTaTiiBiibix pacTeHiiii. TaKxe OTMeneHO 
OTcyrCTBiie npopocTKOB h yMeiibineime micaa reiiepaTHBHbix pacTennii. B 1994 r. cneKTp CHOBa Bbirnaaei 
KaK aByBepnniiiiiaa KpiiBaa. Una cneKTpa otoio roaa Gbiaa xapaKrepna «Boana B 03 o 6 noBJieHHa» c Goabinim 
HHCaoM npopocTKOB (20.6%). CoOTHOineinie BereTaTHBHoii h reHepaTHBiioii rpynn Gbuio 6 aii 3 KO k TaKOBOMV 
b 1992 r. 


TpaBaiio-KycTapiiHHKOBoe coo6mecTBo na BbipyGxe (Ta6a. 2. V, puc. 2, B) 

B 1992 r. cneKTp Gbia IipaBocTopominM co 3iiaHHTeabiibiM ripeoGaananneM reHepaTHBiibix paCTeiinfi. 
HHcaeHiiocTb Bcex apynix rpynn 6bma neBeanKa. B 1993 r. cneKTp npeacTaBaaa coGoii aByBepinnHiiyio KpnByn 
c MaKCHMyMOM lOBeiiH.ibiibix, BereTaTiiBiibix u reHepaTHBiibix pacTeHiiii. B 1994 r. cneKTp coxpaiiHjica npaBO- 
CTopoHiiiiM. JXna 3Toro roaa b cneKTpe OTMeneno 3iiaHHTeabiioe nncao (39.3 h 50%) BcreraTHBiioii h 
renepaTHBiioii rpynn. 
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TABJlHIiA 1 

UeHOTHMeCKHe XapaKXepHCTHKH BRUOB B paCTHTejIBHblX C 006 lUeCTBaX C OpXHZlHblMH 
na npocexe b cocHHKe Bziojib jihhhh sjieKTponepeziaM 



BT0pH4Mblft 6epe3HHK KyCTapHUM KOBO-TpaBHHOM 

llapaMeTpbi 

rojiy6H4Ho-JiyroBHKOBbiii 
c Dactylorhiza maculata 

ro^y6H4Ho-^anHaTKOBbm 
c Gymnadenia conopsea 

06mee npoeKTHBHoe noKpbiTHe (01111), % 

80.0 

88.0 

riOHBbl 

TOp(J)BHHCTbie 

pH riO'LBbl, 1 — BO/lHafl (HjO), 

2 — cojieBaa (KC1) 

5.56(1) 

5.04(2) 

5.93(1) 

5.19(2) 

BbicoTa TpaBHno-KycTapMHMKOBoro noKpoBa 

10—60 cm 

5—60 cm 


V 

BCTp. 

nn 

,V BCTp. 

nn 

/lepeBba 





Betula subarctica Orlova 

+ 


+ 


Salix caprea L. 

+ 


- 


KyCTapHHKH 





Betula nana L. 

+ 


+ 


Salix sp. 

+ 


- 


KyCTapHHHKH 

Andromeda polifolia L. 



0.4 

1.0 

Empetrum hermaphroditum Ilagerup 

0.2 

5.0 

0.6 

1.0 

Ledum palustre L. 

— 

— 

0.2 

1.0 

Linnaea borealis L. 

0.2 

1.0 

— 

— 

Vaccinium myrtillus L. 

— 

— 

0.1 

1.0 

V. uliginosum L. 

0.4 

5.0 

1.0 

7.6 

V. vitis-idaea L. 

— 

— 

0.8 

1.0 

TpaBbi 

Angelica sylvestris L. 

0.2 

5.0 

0.2 

1.0 

Bartsia alpina L. 

0.4 

5.0 

0.8 

3.3 

Carex cinerea Poll. 

0.2 

5.0 

— 

— 

C. rariflora (Wahlenb.) Smith 

0.2 

1.0 

— 

— 

Cirsium heterophyllum (L.) Hill. 

0.4 

22.5 

0.8 

6.3 

Dactylorhiza maculata (L.) Soo 

1.0 

2.1 

0.2 

1.0 

Deschampsia cespitosa (L.) Beauv. 

— 

1 

0.8 

5.5 

Euphrasia frigida Pugsl. 

0.2 

1.0 

0.2 

1.0 

Festuca ovina L. 

0.4 

1.0 

— 

— 

Geranium sylvaticum L. 

0.2 

1.0 

1.0 

11.0 

Gymnadenia conopsea (L.) R. Br. 

0.4 

1.0 

1.0 

2.6 

Hieracium sp. 

0.8 

4.3 

0.8 

2.0 

Lerchenfeldiaflexuosa (L.) Schur 

0.2 

60.0 

0.2 

5.5 

Luzula pilosa (L.) Willd. 

0.8 

2.0 

1.0 

3.4 

Melampyrum sylvaticum L. 

0.4 

1.0 

0.2 

1.0 

Melica nutans L. 

0.4 

1.0 

— 

— 

Pamassia obtusiflora Rupr. 

0.2 

1.0 

— 

— 

Pinguicula alpina L. 

0.2 

5.0 

— 

— 

Polygonum viviparum L. 

0.8 

1.0 

0.6 

1.0 

Potentilla erecta (L.) Raeusch. 

0.6 

38.3 

1.0 

18.2 

Pyrola media Sw. 

0.4 

1.0 

— 

— 

Ranunculus acris L. 

0.2 

20.0 

— 

— 

Rhinanthus minor L. 

— 

— 

0.2 

1.0 
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TABJIHIIA 1 ( npodojiMeme) 



BTOpiPIMblM 6epe3HHK KyCTapMIlHKOBO-TpaBHHOH 

flapaMeTpbi 

- 




roJiybHMMo-.iyroBHKOBbiH 

ro^ybH l ino-^an4aTKOBbift 


c Dactylorhiza macutata 

c Gymnadenia conopsea 

06mee npoeKTHBiioe noKpbiTHe (OH 11), % 

80.0 

88.0 

riOHBbi 

TOp(J)flHtlCTbie 

pH noHBbi, 1 — Boanaa (H 2 0), 

2 — co-fieBaa (KCI) 

5.56(1) 

5.04(2) 

5.93(1) 

5.19(2) 

BbICOTa TpaBBHO-KyCTapHHHKOBOrO fTOKpOBa 

10—60 cm 

5—60 cm 


^BCTp. 

rm 


. nn 

Saussurea alpina (L.) DC. 

_ 

_ 

0.2 

1.0 

Taraxacum lapponicum Kihlm. ex Hand. 

0.2 

5.0 

— 

_ 

Mazz. 

Trifolium repens L. 

0.2 

10.0 



Trientalis europaea L. 

0.2 

1.0 

— 

— 

Tofieldia pusilla (Michx.) Pers. 

0.2 

i 

5.0 

— 

- 

llanopoTHHKOBHaHbie 

Selaginella selaginoides (L.) C. Mart. 

— 

— 

0.6 

3.7 

XBOineBWAHbie 

Equisetum pratense L. 

0.4 

3.0 



E. variegatum Schleich. ex Web. et Mohr 

— 

— 

— 

- 

Moxoo6pa3Hbie 

0.8 

46.3 

1.0 

49.2 

Aulacomnium palustre (Hedw.) Schwaegr. 

0.8 


0.8 


Blasia pusilla (L.) Dun. 

0.2 


— 


Bryum pseudotriquetrum (Hedw.) Gaertn. 

— 


0.2 


et al. 





Bryum sp. 

0.2 


— 


Campylium stellatum (Hedw.) C. Jens. 

0.6 


— 


Cephalozia bicuspidata (L.) Dum. 

— 


0.2 


Dicranella sp. 

0.2 


— 


Dicranum bonjeanii De Not. 

— 

j 

0.4 


Hylocomium splendens (Hedw.) Schimp. in 

1 — 


0.8 


B. S. G. 

Nardia geoscyphus (De Not.) Lindb. 

1 

0.2 


. . 


Pellia neesiana Limpr. 

0.2 


— 


Plagiomnium ellipticum (Brid.) T. Kop. 

— 


0.4 


Pleurozium schreberi (Brid.) Mitt. 

0.2 


0.2 


Philonotis seriata Mitt. 

0.2 


__ 


Plectocolea hyalina (Lyell) Mitt. 

0.2 


— 


Polytrichum commune Hedw. 

0.2 


— 


Scapania irrigua (Nees) Nees 

0.2 


1 _ 


Scapania sp. 

0.2 


0.2 


Sphagnum angustifolium (Russ, ex Russ.) 

0.4 


— 


C. Jens 

S. russowii Warnst 

0.4 




S. capillifolium (Ehrh.) Hedw. 

— 


0.4 


S. warnstorfii Russ. 

— 


0.2 


Tomenthypnum nitens (Hedw.) Loeske 

0.8 


— 



npMMe'iaiiHe. Aknp. — ko3(J)(J)Huhcht BCTpe'iae.Moc™, fin — npoeKTHBiioe noKpuTHe. 
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TAEJIHUA 2 

UeHOTHMecKaa xapaKTepHCTHKa cocHHKa TpaBBHo-KycTapHHHKOBOro (I—IV) h Bbipy6KH (V) 


riapaMeTpbi 

YMacTKH pacTHTejibnoro coo6mecTBa 

i 

II 

Ill 1 

IV 

V (Bbipy6Ka) 


OBmee npocKTHBiioc noKpbrrue (01111), 
% 

90.0 

100.0 

90.0 

90.0 

80.0 

<PopMyaa codaBa apeBocToa: I apyc 

10 C 

6C 4E 

5C 5E 

10 C 


II tipyc 

7C 36+E+O 



8C 2E+E 


CoMKHyTOCTb KpOH 

0.2 

0.3 

0.1 

0.3 

- 

floapocT 

E, E, P 

E, E, C, P 

C, E, M 

E, C, E 

B, H, O 





KpynHbie, i 

peabecj) 


BbICOKMC, 

KOHKOBa- 

KO‘IKH JIO 

no 2—3 m 

Oco6eHHOCTM peabecjja 

iio 1 M, 
KOHKH 

TOCTb IMO- 

xo Bbipaxe- 

50 cm, aa- 
jieKo apyr 

anaMeTpOM, 
KOHKH H 

OTHOCM- 

TC.TbHO 



Ha 

ot apyra 

0.5 m Bbieo- 

pOBHblH 





TOH 


rioMBbi 

T0p4>BHHCT0-n0il30JlHCTbie , 

TOp4>BM HCTbie 

BbicoTa TpaBHiio-KycTapMH4KOBoro apyca 

10—100 CM 

10—30 cm 

10—20 cm 


10—70 cm 

.flepcBMi 






Alnus kolaensis Orlova 

— 


— 

— 

+ 

Betuta subarclica Orlova 

+ 

+ 

+ 

+ 

+ 

Picea obovata Ledeb. 

+ 

+ 

+ 

+ 

+ 

Pinus friesiana Wichura 

+ 

+ 

+ 

+ 

— 

Salix caprea L. 

— 

— 

+ 

+ 

+ 

Sorbus gorodkovii Pojark. 

— 


+ 

+ 

+ 

KycTapuHKH 

Juniperus sibirica Burgsd. 

+ 

i 

+ ^ 

+ 

_ 

__ 

Salix myrsinites L. 

+ 

— 

— 

— 

+ 

Salix sp. 

+ 

— 

+ 

+ 

— 

KycTapHHHKH (nn %>) 

Andromeda polifolia L. 



1.0 


1.0 

Calluna vulgaris (L.) Hull. 

— 

— 

15.0 

— 

3.0 

Empetrum hermaphroditum Hagerup 

1.0 

3.0 

10.0 

5.0 

3.0 

Ledum palustre L. 

3.0 

3.0 

10.0 

— 

1.0 

Linnaea borealis L. 

1.0 

1.0 

1.0 

— 

— 

Oxycoccus microcarpus Turcz. ex 

— 

— 

1.0 

1.0 

1.0 

Rupr. 

Vaccinium myrtillus L. 

3.0 

5.0 

_ 

5.0 

3.0 

V. vitis-idaea L. 

3.0 

5.0 

1.0 

1.0 

— 

V. uliginosum L. 

3.0 

5.0 

10.0 

— 

3.0 

TpaBw (nn %) 

Angelica sylvestris L. 

4.0 

5.0 



_ 

Bartsia alpina L. 

— 

— 

— 

1.0 

1.0 

Calamagrostis epigeios (L.) Roth 

10.0 

- 

- 

3.0 

5.0 

Carex vesicaria L. 

— 

— 

— 

1.0 

— 

C. cinerea Poll. 

1.0 

— 

1.0 

1.0 

1.0 

Cirsium heterophyllum (L.) Hill. 

15.0 

5.0 

1.0 

1.0 

5.0 

Chamerion angustifolium (L.) Holub. 

— 

5.0 

3.0 

— 

5.0 

Coeloglossum viride (L.) C. Hartm. 

l.o 

— 

1.0 

; — 

— 
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TABJ1MUA 2 ( npodojiMeHue) 


flapaMeTpbi 

yHacTKH pacTHTeJibHoro coo6mecTBa 

i 

11 

111 

IV 

V (Bbipy6Ka) 

06mee npocKTHBHoe noKpbiTHe (01111), 
% 

90.0 

100.0 

90.0 


80.0 

cpopMyjia cocTaBa apeBoCTon: 1 apyc 

10 C 



■H 


11 sipyc 

7C 3E+E+0 





CoMKHyTOCTb KpOM 

0.2 

0.3 

0.1 

0.3 

- 

rioapocT 

■XU 

H333 

C, E, H 

E, C, E 

E, H, O 





KpynHbie, 



BblCOKHe, I 

K04K0Ba- 

KOMKH JIO 

2—3 m | 

peabec}) 

Oco6eHHocTH pejibe^a 

J10 1 M, 

TOCTb ruio- 

50 cm, aa- 

HHaMeTpOM, 

OT1IOCH- 


KOMKH 

xo Bbipaace- 

jieKo Apyr 

KOMKH H 

TejlbHO 



na 

ot /ipyra 

0.5 M BMCO- | 

pOBHblH 





TOH 


riOMBU 

TOp4>HHMCTO-nOfl30JlHCTbie 

TOp4)5!HHCTbfe 

BbicoTa TpaBSHO-KycTapHHMKOBoro apyca 

10—100 CM ! 

10—30 cm 

10—20 cm 

10—70 CM 

10—70 CM 

Dactylorhiza maculata (L.) Soo 

1.0 

1.0 

1.0 

1.0 

1.0 

Eriophorum polystachion L. 

— 

— 

— 

1.0 

— 

Epilobium palustre L. 

1.0 

— 

1.0 

— 

1.0 

Euphrasia frigida Pugsl. 

1.0 

— 

— 

— 

1.0 

Hieracium sp. 

1.0 

1.0 

1.0 

1.0 

1.0 

Geranium sylvaticum L. 

3.0 

5.0 

1.0 

5.0 

5.0 

Geum rivale L. 

— 

1.0 

— 

— 

1.0 

Gymnadenia conopsea (L.) R. Br. 

1.0 

— 

— 

— 

1.0 

Lerchenfeidia flexuosa (L.) Schur 

1.0 

1.0 

1.0 

— 

1.0 

Listera cordata (L.) R. Br. 

1.0 

— 

1.0 

— 

1.0 

L. ovata (L.) R. Br. 

1.0 

— 

— 

— 

— 

Luzuia piiosa (L.) Willd. 

1.0 

— 

1.0 

— 

_ 

Melampyrum sylvaticum L. 

1.0 

— 

1.0 

1.0 

1.0 

M. pratense L. 

1.0 

1.0 

1.0 

1.0 

1.0 

Melica nutans L. 

— 

1.0 

1.0 

1.0 

1.0 

Molinia caerulea (L.) Moench 

1.0 

1.0 

— 

— 

1.0 

Moneses uniflora (L.) A. Gray 

— 

— 

1.0 

— 

_ 

Omalotheca norvegica (Gunn.) Sch. 

1.0 

1.0 

— 

— 

1.0 

Bip. et F. Schultz 






Orthilia secunda (L.) House 

1.0 

— 

1.0 

— 

— 

Pamassia obtusiflora Rupr. 

1.0 

1.0 

1.0 

— 

1.0 

Pinguicula alpina L. 

— 

1.0 

— 

— 

— 

Phalaroides arundinacea (L.) Rausc- 

1.0 

— 

— 

— 

5.0 

hert 






Platanthera bifolia (L.) Rich. 

— 

— 

— 

1.0 

1.0 

Poa pratensis L. 


— 

1.0 

— 

1.0 

Potentilla erecta (L.) Raeusch. 

5.0 

— 

— 

5.0 

5.0 

Pyrola media L. 

3.0 

3.0 

— 

— 

! — 

P. rotundifolia L. 

— 

— 

1.0 

— 

— 

Rubus saxatilis L. 

3.0 

1.0 

1.0 

— 

i — 

R. chamaemorus L. 

— 

1.0 

1.0 

— 

1.0 

Sanguisorba polygama Nyl. 

10.0 

— 

1.0 

3.0 

5.0 

Solidago lapponica With. 

5.0 

1.0 

1.0 

5.0 

5.0 

Saussurea alpina (L.) DC. 

1.0 

3.0 

— 

1.0 

1.0 

Tofieldia pusilla (Michx.) Pers. 

— 

1.0 

- 

1.0 

1.0 
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TABUMIiA 2 (npodoAOtceuue) 


llapaMeTpu 

y*iacTKH pacTHTCJibHoro coo6iuecTBa 

I 

11 

111 

IV 

V (BbipyOxa) 


06mee ripoeKTHBHoe noxpbiTHe (Onn), 

% 

90.0 

100.0 

90.0 

90.0 

80.0 

OopMyjia cocTasa apcBOCToa: I apyc 

10 C 

6C 4E 

5C 5E 

10 C 


11 apyc 

7C 3E+E+0 



b(J 2b+t 


CoMKHyTOCTb KpOH 

0.2 

0.3 

0.1 

0.3 

- 

flo^pOCT 

E, E, P 

E, E, C, P 

c, E, H 

E, C, E 

E, M, O 





Kpyimue, 

penbecj) 


BbICOKMe, 

KOHKOBa- 

K04KH aO 

ao 2—3 m 

OcoSemiocTH penbe^a 

HO 1 M, 
K04KH 

TOCTb ruio- 
xo Bbipajxe- 

50 cm, na- 
ncKo npyr 

nHaweTpoM, 
K04KH H 

OTHOCH- 

Tenbuo 



Ha 

ot npyra 

0.5 M BbICO- 

pOBIIblfi 





toH 


riOHBbl 

[ T0p4>BHHCT0-n0iI30JlHCTbIC 

TopCj)HHHCTbie 

BucoTa TpaB»Ho-KycTapiiH'fKOBoro apyca 

10—100 CM 

10-30 CM 

10—20 cm 

10—70 cm 

10—70 cm 

Trientalis europaea L. 

1.0 

_ 

1.0 

— 

— 

Trollius europaeus L. 

— 

1.0 

1.0 

— 

— 

Viola canina L. 

1.0 

— 

— 

— 

— 

rianopoTHHKOBHaHbie (nn %) 
Selaginella selaginoides (L.) C. Mart. 

1 

_ 

1.0 

— 

- 

XBomeBwtHbie (nn %) 

Equisetum sylvaticum L. 


1.0 

1.0 

1.0 

— 

E. variegalum Schleich. ex Web. et 

— 

1.0 

— 

— 

— 

Mohr 






Moxoo6pa3Hbie (nn %) 
Aulacomnium palustre (Hedw.) 
Schwaegr. 

Blepharostoma trichophyllum (L.) 

Dum. 

Bryum pseudotriquetrum (Hedw.) 
Gaertn. et al. 

B. weigelii Spreng. in Biehler 

Bryum sp. 

Brachythecium salebrosum (Web. et 
Mohr) Schimp. in B. S. G. 

B. reflexum (Starke in Web. et 

Mohr) Schimp. in B. S. G. 

B. glaciate Schimp. in B. S. G. 
Campylium stellatum (Hedw.) C. 

90.0 

i 

90.0 

60.0 

i 

60.0 

60.0 

Jens. var. protensum (Brid.) 

Bryhn ex Grout 






Cephalozia lunulifolia (Dum.) Dum. 
Dicranella sp. 

Dicranum bonjeanii De Not. 

D. majus Turn. 

D. scoparium Hedw. 

Harpanthusflotovianus (Nees) Nees 
Hylocomium splendens (Hedw.) 






Schimp. in B. S. G. 
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TABJIHUA 2 (npodoAMceitue) 


napaMCTpbt 

ynacTKH paCTHTe;ibHoro coo6mecTBa 

i 

11 

HI 

IV 

V (BbipyBKa) 

06mee npoeKTHBiioe noKpbiTHe (01111), 

% 

90.0 

100.0 

90.0 

90.0 

80.0 

OopMVAa cocTaBa ApeBOCTOH: I apyc 

11 apyc 

10 C 

7C 3B+E+0 

6C 4B 

5C 5B 

10 c 

8C 2B+E 

- 

CoMKI-iyTOCTb KpOH 

0.2 

0.3 

0.1 

0.3 

— 

IlOiipOCT 

E, E, P 

E, B, C, P 

C, B, H 

E, C, B 

B, H, O 

OcoGeHHOCTH pe;ibe4>a 

BbICOKHC, 

AO 1 M, 
K04KH 

K04K0Ba- 

TOCTb ruio- 
xo Bbipaxce- 

na 

K04KM AO 

50 CM, Aa- 
jieKo Apyr 
ot Apyra 

Kpyniibie, 

AO 2~3 M 
AHaweTpoM, 
K04KH H 

0.5 M BblCC- 
TOH 

pejibe^) 

OTHOCM- 

TeAbMO 

pOBHblH 

IlOMBbl 

T0p4)flHHCT0-IZ0A30;iHCTbie 

TOpi))HHHCTbie 

BbicoTa TpaB«no-KycTapHHMKOBoro 5ipyca 

10—100 cm 

10—30 cm 

10—20 cm 

10-70 cm 

10—70 cm 

Limprichtia cossonii (Schimp.) An¬ 
derson et al. 

Meesia uliginosa Hedw. 

Obtusifolium obtusum (Lindb.) S. Ar- 
nell Schimp. in B. S. G. 
Pleurozium schreberi (Brid.) Mitt. 
Pohlia wahlenbergii (Web. et Moh) 
Andrews in Grout Schimp. in B. 

S. G. 

Polytrichum commune Hedw. 

P. juniperinum Hedw. 

Rhytidiadelphus triquetrus (Hedw.) 
Warnst. 

Rhizomnium sp. 

R. pseudopunctatum (Bruch et 
Schimp.) T. Kop. 

R. magnifolium (Horik.) T. Kop. 
Sanionia uncinata (Hedw.) Loeske 
Sphagnum capillifolium (Ehrh.) 

Hedw. 

S. warnstorfii Russ. 

Tomenthypnum nitens (Hedw.) Loes¬ 
ke 

j 

1 





npMMenanHe. ynaCTKM B cochobom aecy: I — b 3anaaHoii, II — ceaepnoil. III — boctchihoh, IV — ioxhoh 
4acTH, V — BbipySxa, cjierxa nomoKatomaacH n 3a6ona4HBaiomaiicH. Bee y4acTKU npiiMbiKaiOT k Bbipy6Ke. C — 
cocHa, B — 6epe3a, E — eJib, 0 — ojibxa, P — psi6nna, M — HBa. 


Lie h ononyji huh h Dactylorhiza maculaia 
KycTapiiHHKOBO-TpaBHiioe coo6mecTBO Ha npoeexe (Ta6ji. 1, pnc. 2, O 

B 1992 r. cneKTp jieBocTopomiHH c MaKCHMani.HOii 4HCJieimocTbio HMMaTypHbix pacTeHHii. Ha cjieayioiuHH 
roa, b 1993 r. cneKTp ocTanca aeBOCTopoHHHM, xoth MaxcHMyM He Bbipa^en h 4hcuo KmeHHUbiibix, HMMaiypiibix 
h BereTaTHBiibix pacTeimw 6bUio upiiMepuo omwaKOBO. npopocTKH oTcyTCTBOBaan. Hhcjio rciieparaBHbix 
pacTeiiHii 6biao b 3 pa3a Meiibuie, neM b 1992 r. (no a6conitmioMy 3iia4emiio). B 1994 r. cneKTp 6bU 
aeBOCTopoHHHM c MaKCHMaabHbiM nponeiiTOM HMMaTypHbix pacTeiniii. B stom roay noHBnaocb HeiiiaHmeabnoe 
4Hcao npopocTKOB. B ucjiom cneKTp cxoaeH co cneKTpoM 1992 r., oanaxo b 1993 r. nncncHHocTb oiiToreneTH- 
necKHX ipyriri no a6cojiioiHony 3Ha4eimio npeoSaaaaaa. 
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□ 


o 


o 


V 0 □ 0 □ 0 □• 



I s 

o 1 

• 2 

□ 3 
x 4 
V 5 


Phc. 1. CxeMa pa3Memenna nony.ismuii opxHanbix Ha Bbipy6xe. 

I — Daciylorhiza maculaia, 2 — Gymnadenia conopsea, 3 — Plalamhera bifolia , 4 — Lisiera ovata , 5 — Lisiera cordata. 
CtpejiKaMH VKaMHbi pa3Mcpw n.iomaaKii. B Kpyrawx paMxax — aepeBba. 


TpaBsmo-KycTapiiHHKOBoe cooOmecTBo na Bbipy6Ke (Ta6.n. 2 V, pMC. 2, fl) 

B 1992 r. otmchch npaBOCTopoiimiii criCKTp c Bbipa*ennbiM MaKCHMVMOM jlih reiiepaTHBin.ix pacTeHHii. 
Taioxe b 3tom roay 3aperacTpnpoBaiia aocTaTOHHO Bbicoxaa flJia nonyjismnii KopHeKJiy6neBbix opxnanbix 
MHcaeHHOCTb npopocTKOB (15 %). B 1993 r. cnexTp TaxjKe ociaaca upaBOCTopomiiiM c MaxcHMyMOM i«HepaTHB- 
Hbix pacreiiHH. JXaa 3Toro roaa 6buio xapaxTepno OTcyrcTBHe npopocTKOB. Oanaxo npoH30uuio 3iiaHHTcabiioe 
riorioaneimc rpyimbi KmeiiHabHbix pacTcmm. B 1994 r. coxpaiiHJica bhji cricKTpa — npaBocropoHHMii c MaKCH- 
My.MO.M reHepaTHBHbix padeiiHii. 3aperHCTpHpoBano CHHXceime nnc.na HMMaTypHbix oco6efi, a Taioxe yBejmneHHe 
HHCaeiiHocTH rpymibi BereiaTiiBHbix pacTCiiHH h noaBjieHHe 6oabiuoro Buena (11.1%) npopocTKOB. Bbina 
oTMeaena «Bonna B03o6HOBJieiiHa». 

B MypMaticKOH o6ji. KopneKjiy6tieBbie opxHfliiwe Hepeaxo pacryT tia tiapyiueH- 
Hbix MecTOo6HTanHax: no BbipyOxaM, o6o4HiiaM aopor, jieciibiM TponHHKaM. BcTpenae- 
Mocxb opxHflHbix na aiiTporioreHiio-napyLuetiHbix TeppHTopwax OTMenaeTca h fliia flpyrwx 
perHOHOB Pocchh (fletiHcoBa, BaxpaMeeBa, 1980; BaxpaMeeBa, fleimcOBa, 1983; Vakhra¬ 
meeva, Denissowa, 1990; TaTapetixo, 1991). ripuneM na HeKOTOpbix TaKHX mccto- 
o6HTatiHax cKopocTb otiToreHe3a opxHjjtibix aaace yisejiH4HBaeTca. Tax, ycKOpetiiibiii 
TeMn pa3BHTHa opxHAiibix o6tiapy>KeH y Dactylorhiza fuchsii Ha OTCToiniHKax uuiaM-jiHr- 
HHHa uejiJiKwic>3HO-6yMa>Kiioro KOM6HtiaTa h Platanthera bifolia Ha Bbipy6Ke (BbinetiKO, 
1992). 

Ecjih b rionyjiHUHHx pa3Hbix bhaob opxHflHbix npoaBjiaroTca cxoaiibie TeiifleimHH 
pa3BHTHB B OflHHX H TeX >Ke MeCTOo6HTatlHBX, TO MOXCHO npeflllOJlOXCHTb, 4T0 HMeHHO THH 
MecTOo6HTaHHB (b aaHHOM cjiynae Hapyaietinoro) HBJiaeTca 4 )aKT0 P 0M > BJiHaroiuHM na 
pa3BHTne nonyjiauHH. 

Bo Bcex HccjieflOBatiHbix rionyjiauHax BbiaBJieiibi cjieflyiomwe 3aKOHOMepHocra. CyMMa 
B3poc.ribix BereTaTHBiibix h renepaTHBiibix oco6eii b pa3Hbie roflbi cocTaBJiaeT 45—90% ot 
o6mero 4HCjia pacTetiHii, t. e. b rionyjiauHax npeo6jiaaaK)T B3poc;ibie oco6h. Taicoe 
CTa6HJibHoe OTHoaieiiHe coxpanaeTca b iioiiyjiHuHax pa3tibix bhaob Kopiieieny6HeBbix 
opxHflHbix b pa3Hbix THnax napyuieiiiibix MecTOo6HTatiHH 11 a iipoTaaceHMM paaa jieT. 
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Phc. 2. OiiToreHeTHMGCKHG cncKTpbi opxwaHbix Ha npoccKe (B. T) h Ha BbipyOxc (A, B, fl). 

A — Plaianlhera bifolia ; E, B — Gymnadenia conopsea ; I', 4 — Daaylorhiza maculaia. 1 — 1992 r., 2 — 1993 r., J — 
1994 r. p — npopoCTKn, j — toueiinjihubic pacTenna, ini — HMMSTypHbie pacTemia, v — Bipoc.ai.ie BereTaniBHbre pacrenaa, 
X 1 — reiiepaniButie paCTeviea. no och opaatiaT — hhc.io ocoGeli, %. 


OfltiaKO noaBJieHHe iiobux oco6eii b rionyjiauHax npoHCxoflHT aoBOJibiio nacTO. Kaxyibiii 
BTOpoii ion OTMeMeHbi «Bo;inbi B03o6tiOBJieHHa», npHtiocHLUHe b nonyjiauHto 5—15% 
npopocTKOB. 3 to OTHOCHTenbno 6o^biuaa Bejummia ana nonyjiauHH opxwflHbix. Tax, 
b ycjiOBHHX MypMancKoii o6ji. b nonyjiHUHax KOpiieBHiuiiOH opxHfleH Cypripedium calce- 
olus, HaCHHTblBaiOIUHX COT11H OCo6eH, TOJlbKO e4HIlHMllble OC 06 h 33BH3bIBaiOT llJlOXlbl, a 
3apCIHCTpHpOBaTb pe4KHe lipOpOCTKH OblBaeT B03MO)KllblM TOJlbKO lia lipOTHJKeilHH 5— 
7 jieT. 

no-BHflHMOMy, TeMneparypHbiH c})aKTop cnoco6eii HiMeiiaTb oiiToreneTHMecKHH 
cneKTp jjoBOJibiio CHJibiio. IlocKOJibKy reiiepaTHBiiaa ccfiepa y KOpneKjiy6neBbix opXHAHbix 
3aKJiajjbiisaeTCH b npeauieCTByiomHii uBexeiiHio roji (BjiHiioisa, 1998), to, OMeBHjiHO, 
iiaH6ojibUjee BJiHsume OKa3biBaiOT norojiiwe ycjiOBHa iipomefliuero rona. Tax, b 1993 r.. 


































Phc. 3. CpeaiieMecaiHtie TeMnepaTypti noiBW (A) Ha rjiydHiie 10 cm h B03ayxa (B) Ha BticoTe 30 cm ot no- 

BepXHOCTH nOHBbl B IiepHOA BCreTaUHH. 

1 — 1992 r., 2 — 1993 r., 3 — 1994 r., 4 — cpeaiiHe MHoroacTHHe. no och opaHHaT — TCMnepaTypa, °C. 

nocJie flOBOJibHO xojiounoro JieTa 1992 r. (pwc. 3), b 6oJibuiHHCTBe nonyjiauHii npoueHT 
renepaTHBHbix pacTeHHii yMeHbuiHJica BflBoe, npn stom yBejiHHHJica o6i>eM rpynnu 
B3pocjibix BereTaTHBHbix pacTeHHH. BepoflTiio, hh3khc TeMnepaTypu npeubiuymero nepn- 
ofla BereTauHH Moryr raKxe OTpuuaTeJibHO CKa3biBaTbca Ha nocjieuyiomeM ccmchhom 
bo3o6hobjichhh nonyjiauHii iepe3 cjia6yio 3aBa3biBaeMOCTb njiouoB h o6pa30BaHHe hokh3- 
Hecnoco6Hbix ccmbh. Bo3mojkho, noSTOMy b 1993 r. bo Bcex nonynauHax OTcyrcTBOBaJiH 
npopocTKH. TaKHM o6pa30M, b He6jiaronpHSTHbie no norouHbiM ycJiOBHaM roubi npa- 
BocTopoHHHe B03pacTHbie cneKTpbi, xapaKTepHbie ana 6ojibiuHHCTBa nonyjiauHii, mo- 
ryr H3MeHHTbca Ha UByBepuiHHHbie c MaiccHMyMOM flJia lOBeHHJibHoii h BereTaTHBHOii 
rpynn. 

OHToreneTHHecKHe cneKTpbi H3yneHHbix nonyjiauHii KopHeioiyOHeBbix opxHUHbix 
cxouHbi c TaxoBbiMH y nonyjiauHii 3thx bhuob b 6oJiee ioxhux paiioHax, HanpHMep 
b Mockobckoh o6ji. (BaxpaMeeBa, fleHHCoBa, 1983; CH30Ba, BaxpaMeeBa, 1984; Vakhra¬ 
meeva, Denissowa, 1990) h Ha ykpaHHe (3aryjibCKHii, 1990), rue Bee HccneuoBaHHbie 
nonyjiauHH roMeocTaTHiecKHe, c bhcokhm hhcjiom B3pocjibix ocoOeii. Bojibinoii npoueHT 
MOJioubix pacTeiiHii, bo3mojkho, oOycJiOBJieH BecbMa OnaronpHaTHbiMH ycnoBHaMH (HanpH- 
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Mep, MHKopH3ofl) ana ripopacTaiiHsi ccmhh h pa3BHTHa Moaoabix pacTenHii Ha KojibCKOi* 
noJiyocTpoBe. 

B HapyiueHiibix MecrooGHTaHHax ocoGchhocth 0HT0reneTH4ecK0H CTpyKTypbi nony- 
jisiuhh opxHaiibix Moryr npoaBaaTbca b pa3iiofl aojie B3pocjibix pacTenHii. Tax, Ha npocexe 
HHCJieiniocTb renepaTHBHbix ocoGeii 6biaa HHxce, neM na BbipyGxe. BepoaTHo, na 3aMXHy- 
Tbix BbipyGxax HeGoabiuoro pa3Mepa aeiicTBHe TeMnepaTypHoro $axTopa Bbipaxceno hc 
Tax pe3xo, xax na JiHiieHHbix BbipyGxax Gojibiuofl upoTSDxeHiiocTH. Ha cxeMe pa3MemeHHi 
opxHaiibix na BbipyGxe b r. AnaTHTbi (pnc. 1) bhaho, hto Goabiiiaa nacTb opxHaiibix 
BCTpenaeTCsi ne b ueiiTpe BbipyGxn, a no ee oxpaHHaM. OneBHaHO, hto b cjiyqae 3aMopo> 
xob HanGonee ya3BHMbiMH GyayT oco6h na oTxpbiTbix MecTax. 


BbIBOflbl 

HccjiexioBaHHbie iionyjiauHH xopnexayGHeBbix opxHflubix ( Platanthera bifolia, Dacty- 
lorhiza maculata, Gymnadenia conopsea) na iiapyiueniibix MecrooGHTaHiiax ~ ioMeo- 
CTaTHHecxHe, b nacToamee BpeMa naxoaaTca b xopomeM coctosihhh. B nonyjiauHax Bcex 
BHaoB npeoGjianaioT B3pocjibie oco6h, 3iiaHHTenbHa aoaa mojioblix pacreHHii h qacru 
«BOJIHbI B0306H0BJieiIHSI». 

flonyjismHH opxHflHbix na OTxpbiTbix napyuieHHbix MecTooGHTaiiHax GoabiuHX pa3Me- 
poB aBjiaioTca, no Bceii BHaHMocra, Goaee ysi3BHMbiMH H3-3a B03aeHCTBHsi TeMnepaTypnoro 
(})axTopa. noaTOMy ciuioiuiibie BbipyGxn b GojibineH CTeneiiH Bpeanbi ansi pa3BHTHX 
noriyjismHH opxHanbix, Toraa xax axxypanio npOBeaeimbie aoxanbHbie BbipyGxn, BepoaT- 
ho, lie npeflcraBJiaiOT cymecTBeimoH onacHOCTH. 

flajibiieHuiHii MouHTopaur 3 a cocToaHHeM nonynauHii opxnaHbix b oxpecTnocrax 
ropoaoB MypMaHCxofl o6ji. no3BOjiHT aaTb Goaee oGocHOBaHHbie nayaiibie pexoMeHaauHH 
ana oxpaiibi 3thx peaxnx pacTeHnii. 
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riojiapno-AjibnHHCKHH riojiyMeHO 25' II 1999 

EoTailHMeCKHH can-HHCTHTyT 
KnpoBCK, MypMancKaH o6a. 


SUMMARY 

Three year dynamic of the ontogenetic structure has been discussed for orchid populations with 
Dactylorhiza maculata, Gymnadenia conopsea and Platanthera bifolia in two types of disturbed 
habitats: Pinus-friesiana- felled area and P.friesiana- ride along lines of electricity transmission. All 
populations of root-tuber orchids studied were homeostatic with a good fitness at present: adult 
individuals prevailed, the number of young plants was significant, the «waves of resumption» were 
frequent. The orchid populations seem to be more vulnerable on open disturbed communities of 
large size because of a stronger influence of temperature facior. The future monitoring of orchid 
populations is important in disturbed habitats near the cities of the Murmansk region. 
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© E. II. IlaBJIIOTKHIl 

ZELKOVA II CELTIS ( ULMACEAE ) B n03flHEMHOLJEHOBOH OJIOPE 
nPHMOPbH, AAJIbHHH BOCTOK POCCHH 

B. I. PAVLYUTKIN. ZELKOVA AND CELTIS ( ULMACEAE) FROM THE LATE MIOCENE FLORA 
OF PR1MORYE (FAR EAST, RUSSIA) 

OxapaKTepM30Baiibi paiiee nen3BecTHbie b cocTaBe BepxiieMHOueHOBoii ycTb-cyii(f)yHCKoii (fnopbi IlpHMopba 
npeacTaBHTejiH ceiueiicTBa HjibMOBbix: Zelkova zelkovifolia, Z. elongata, Cellis naihorstii. Onncaiibi 2 HOBbix inwa 
Celtis subintegerrima h C. inaequilateralis , npoBeneno hx cpaBiieHne c apyniMH HCKonaeMbiMH naxoaxaMH h 
coBpeMeHHbiMH BHaaMH Kapxaca. 

KaiOMCBbie caOBa: HCKonaeMas cfiaopa, HabMOBbie. no3aHnii MHOueii, ripHMopbe. 

Ha TeppnTopHH npHMOpbti Zelkova b nbuibtteBbix cneKTpax o6Hapy*ena b OTjtoxeiiHax 
aonjieiiCTotteHOBoro B03pacTa (Fojry6eBa, KapayjiOBa, 1983). HaMH ee nmibita 3atj}HKCH- 
poBatia na KpaitneM iore, b XacancKOM p-He, b jraryiiHbix HJiax no3aHeruieiicToueHOBoro 
KJiHMaTHHecKoro oitTHMyMa (MKHaejib-pncc, no eBponeHCKoii uiKane). npH 6ojiee aeTanb- 


113 




Phc. 1. MecTOiiaxojK^cHHJi ydb-cyH(J)yHCKOH (fyiopbi (J). 
MaciuTa6Ha$i jiHHCHKa: 10 km. 


iibix HcxjieflOBanHax yCTb-cyii^yHCKOH cjxnopbi OTrienaTKii JiHCTbeB a3ejibKBbi ycTaHOBJieHbi 
bo Bcex jiocTaTOHHO npeacTaBHTenbHbix (Gojiee 200 3K3.) KOJUiexunax (pnc. 1). BcTpenenbi 
JIHCTbH 2 MOpcjoOJIOrHHeCKHX TwnOB, COOTBeTCTByiOlUHe 2 HCKOnaeMbIM BHflaM: LUHpOKO 
pacnpocTpaneiiHOH b EBpa3HH Z. zelkovifolia (Ung.) Buzek et Kotlaba h MeHee h3bccthom 
Z. elongata Suz. B cocraBe ycTb-cyiicjoyiicKOH (Juiopw jiHCTbsi Celtis ao chx nop He 6 ujih 
H 3BecTHbi, xotb b coBpeMeHHoii aeiiapocjDJiope conpeaejibiioii TeppnTopnn Kopen Hac4n- 
TbiBaeTca xio 10 BHxioB h pa3noBHfliiocTeH aanHoro poaa (Nakai, 1932). He OTMe4en oh h 
b 6jih3koh k ycTb-cyHtjoyncKOH no B03pacry (cpeane?)- no3flHeMnouenoBOH xaHKaiicKOH 
cjojiope (A6jiaeB h «p., 1994), a Taicxe b Gojiee mojioaoh 6ot4hhckoh (Juiope (AxMeTbeB, 
1973). B cocTaBe cyiit^yHCKOH (Juiopw (IlaBJiioTKHH, 1997a) ynOMsniyT Celtis nordenski- 
oldii Nath. (onpeaejieHHe P. C. Kjihmoboh), oflHaico n3o6paxeHna h onncaHHe ero 
OTcyrcTByioT. 

npH H3y4eiiHH KOJureKUHH 9017 (pnc. 1), OTBenaiomeH BepxHeMy KOMnnexcy ycTb-cyii- 
4)yHCKoii (j)Jiopbi (naBjnoTKHii, 19976), oOHapyxceno necKOJibKO HenojiHbix h 3 no4TH 
uejibiibix OTnenaTKa JiHCTbeB xapicaca, npHneM qhhh c npoTHBOOTnenaTKOM. 3 to, no-BH- 
flHMOMy, nepBaa flocroBepHaa HaxoflKa npettCTaBHTena poaa Celtis b MHOueHe flanbHero 
BocTOKa Pocchh. B yKa3aiiHOM 3axopoHeHHH, npHyponeHHOM k CTapH4HOH c})auHH a/uiio- 
bhh apeBHeii peKH, jiHCTbs xapxaca BCTpeneHbi BMecTe c OTneaaTKaMH JiHCTbeB Tononeii, 
HJibMOB, a3ejibKBbi, KJieHOB, jiHKBHjiaM6pa, 6arpaHHHKa, pa3Hoo6pa3Hbix 6yKOBbix, 6epe- 
30Bbix, opexoBbix, p030UBeTHbix, KOMnTOHHH, KpyuiHHbi h eme 6ojiee peflKoro, 4eM 
Kapxac, 3H3H(J)yca. HanH4He b qhhom Ta<J)oueH03e m axpoocTaTKOB pacTeHHii c pa3JiH4Hoii 
3KOjiorHeii yKa3biBaeT na ecTecTBeHHO nojiHTonubiii, no KJiaccHcjDHKauHH H. A. MjibHHCKoii 
(1958), xapaKTep KOMnjieKca. Bo3moxcho, apeBHaa pexa (hjih ee npoToxa) noaxoflHJia 
b aaiiHOM MecTe k KpyTOMy CKJiOHy, rue Ha oraocHTejibHO pa3pexeHHbix yaacTKax jieca xapxac 
npOH3pacTa/i cobmcctho c KauiTaHOM, ay6oM, xMejierpaOoM, 3H3ncfrycoM h KpyuiHHoii. 
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HaHfleiiHbie OTrienaTKH JiHCTbeB KapKaca npHnaanoxar 2 Mop$ojioraHecKH pa3JiHHiibiM 
rpynnaM, lie hmciouihm aHajioroB cpean HCKonaeMbix npeacTaBHTejieH poaa, nosTOMy oiih 
npeflCTaBJieHbi sax HOBbie bham. B apyroM ranoBOM MecToiiaxoxaeHHH ycTb-cyH^yncKOH 
(Jjjiopbi (t. 4130, pHc. 1) oOnapyxcen oawi HenojiHbiii aecjjopMHpoBamibiH OTiieaaTOK ancTa 
Kapxaca (o6p. 405), iioxojkhh, cyan no MopcjjoaonmecKHM ocoGemiocraM nnacTHHKH, na 
HCKOiiaeMbiii Celtis nathorstii Tanai et Onoe. 

flajiee npHBeaeHo oiiHcaiiHe jihctbcb ycTaHOBaemibix HCKonaeMbix bhaob. 


Ulmaceae 
Zelkova Spach 

Zelkova zelkovifolia (Ung.) Buzek et Kotlaba 
Ta6a. I, /, 2, p H c. 2, 1—3 

Z. zelkovifolia (Ung.) Buzek et Kotlaba 1963 in Kotlaba, Sborn. Narodn. Muzea Praze, 
19B, 2:59, tab. 3, fig. 7, 8, «zelkovaefolia»\ KyTy3Kmia, 1982, Hckoii. ubctk. pacT. CCCP, 
2:18, Ta6ji. 7, cJdht. 1 —7, Ta6a. 8, cJdhi’. 1— 3, pnc. 8, 3; OoTbsmoBa, 1988, On. flanbu. 



Phc. 2. JIncTbH Zelkova. 


I—3 — Z. zelkovifolia , koji. 9017, o6p. 418, 511, koti. 4001 , o6p. 41; 4—6 — Z. elongata , ko,i. 4130, o6p. 258, 229, 
ko.t.9032, o6p. 7. MactinaOHafl .nmieHKa: 1 cm. 
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Boct. na pyGoxe najieor. h Heorena: 83, Ta6ji. 4, c})Hr. 6, Ta6ji. 5, $Hr. 3, 9— 77, pnc. 33, 
9, 10, pnc. 34, 1, 4\ AGjiaeB h np., 1993, Mnouen ceBepa Kopen h iora flpHMopbsi: 60, 
Ta6;i. 2, cJdht. 2—5, ra6.ii. 11, cJdhi’. 8; AGaaeB h np., 1994, Mhouch Xanxaftcxoii BnaaHHbi 
3an. flpHMopbsi: 105, TaGn. 3, cJdht. 1—3, Ta6a. 4, tj^nr. 7. 

OGuinpHan 6n6aHOipacjDHsi h chiiohhmhxe Buna aaa TeppHropnn GbiBiuero CCCP h 
3anaanoft Eiiponbi npHBeaeiia E. <3>. Kyry3XHHoft (1964). nepeaenb naxoaoK b FIiiohhh, 
Kopee h KnTae HMeeTCH y Huzioka (1964:54) h b 6oaee no3aiiHX iiyGjiHxauHnx hiiohcxhx 
naneoGoraiiHKOB (Huzioka, Uemura, 1974; Uemura, 1988). Hto xacaeTcn ceBepoaMepHxan- 
cxhx MaTepHanoB no AamiOMy Biiay, to Bee naxojixH (xposie o6iiapy*emibix na Annexe) 
BKjiiOHeiibi b cocTaB hoboio BHaa Zelkova brownii Tanai et Wolfe (Tanai, Wolfe, 1977). 

HcTopnsi CTaiioBaennsi Bnaa Z. zelkovifolia BecbMa oGcTOHTeabHO paccMOTpeiia 
C. T. XCnamibiM (1967). OiincaHne OTiienaTKOB nncTbeB npHBoanaocb bo Muornx naneo- 
GoTaHHHecKHX paGoTax, nosTOMy ocraHOBHMCH nmub Ha ocoGchiiocthx MaTepnana H3 
ycTb-cyHcjDyncKOii cbhtm. OGnapyxeHiibie b Heft jihctmi Z. zelkovifolia (Ta6n. 1, 1, 2) 
HMeiOT iipeHMymecTBeHiio oBanbiiyio, npoaojiroBaTO-OBanbiiyio h HftueBHnno-OBanbHyio 
cjjopMy 4—10 cm an. h 2—4.5 cm uinp. Hncao Goxobmx xnnox h cooTBeTCTByiomHx hm 
3y6uoB MenaeTca ot 6 ao 12. 3y6ubi Bbinyxnbie c o6enx CTopon, Tyiibie, 6ojiee hjih MeHee 
CHMMeTpHHiibie, 6e3 ocTpoxoneHuft; eaHHHHHbie GoxoBbie xnnxH 6H(})ypxHpyiOT peaxo 
oaHH pa3 h oaeiib peaxo aBaxytbi (pnc. 2, 7); rpeTHHiibie xcnaxH pbixabie, OTXoaaT ot 
CMe)KHbix GoKOBbix xnnox nepnenaHKyaapHO hm, ho ne cyiipoTHBHO, a co CMemenneM, 
xax 6bi oaepeaHo. B cpeaneft aacTH HHTepBana ohh HCTOHuaiOTca, pacmenaaacb Ha 2 
BeTOHxn, coeaHiiaioLHHeca c t3xhmh )xe coceaunx TperaHiibix xcnaox. Ha Bcex 3X3eMn- 
jiapax B6aH3H xpaa ancTa xopoiuo 3aMeTHbi ayroBnaHbie OTBeTBneHHH ot Goxobbix xhhox 
b GyxTOHXH. 3tot npH3iiax xopoiuo Bbipaxcen Ha ancTOBOM MaTepnaae coBpeMeHHbix 
BuaoB, b nacTiiocTH Z. carpinifolia (Pall.) C. Koch, HauGonee 6aH3xoM paccMETpHBaeMOMy 
HexonaeMOMy BHay (HcxonaeMbie..., 1982). 

PanpocTpaneiiHe: oauii H3 caMbix nacro BCTpeaaeMbix BuaoB b ancroBbix cjniopax 
Ha TeppHTopuH EBpa3HH. B ripuMopbe — ot oanroueHa (cpeanero Mnoueiia?), ijihhhc- 
To-TycfxjDHTOBaa roama oxp. n-Ba nocbeT ao Bepxnero Muoueiia, ycTb-cyftcjjyHCxaa cbht3, 
6acc. Paiaojibiioii. 

MaTepuaa: KDaaioe FIpuMopbe, ycTb-cyiicjDyHCxaa cbht3, xoa. HBrH 9017 (Boab- 
HO-Haie>KaHiicxoe), o6p. 18, 149, 151, 179, 185, 201, 234, 282, 284, 320, 323, 340, 376, 
401, 405, 418, 503, 511, 550, 575, 604; xoa. HBTH 4001 (Pa3aoabiioe), o6p. 24,41. 

Zelkova elongata Suz. 

Ta6n. I, 3, 4, Ta6a. II, 1 — 3, puc. 2, 4 — 6 

Z. elongata Suz. 1961, Sci. Rep. Fac. Art. Sci. Fukushima Univ. 10:57, tab. 12, fig. 8, 
tab. 13, fig. 4—8; HabHiicxaa, 1976, Tp. Hhct. reoa. h reoct)H3. 23 : 114, Ta6a. 7, cjiur. 5,6, 
Ta6a. 44, cJdht. 2; ejusd. Hcxon. ubctx. pacT. CCCP, 2 : 19, Ta6a. 8, $Hr. 4—6, puc. 8, 4. — 
Z. praelonga auct. non (Ung.) Berger; KnuMOBa, 1977, naieoGoran. na Hanbo. Boct, : 25, 
TaGn. 9, 4)hi\ 1—9. 

Coraaciio KyTy3XHHoft (HcxonaeMbie..., 1982), aHCTbB Z. elongata OTnHaaroTCH ot 
ancTbeB Z. zelkovifolia octpmmh 3y6uaMH c 3aMeTiio OTTiniyTbiMH octpoxohchhhmh. 3to 
c6an)xaeT hx c coBpeMeHHoft Z. serrata (Thunb.) Makino, Toraa xax Z. zelkovifolia HMeeT 
b xaaecTBe cBoero Bepoaraoro coBpeMeHiioro aHaaora Z. carpinifolia. Oanaxo ne Bee 
sinoHcxHe naneoGoranHXH npH3iiaiOT Z. elongata b xaaecTBe caMOCTOHTenbuoro Bnaa. 
B aacTHOCTH, Bbicxa3ano MHeiiHe (Tanai, Suzuki, 1963), 4to Z. elongata ueaecoo6pa3HO 
paccMaTpHsaTb b o6"beMe BHaa Z. zelkovifolia, a hx coBpeMeinibiM sxBHBaneiiTOM caHTan. 
Z. serrata. Hjih peiueiiHH 3Toro Bonpoca neoGxoaHMO H3y4eiiHe ocoGennocTeft xiHJixoBa- 
hhh coBpeMeinibix xHTaftcxnx BuaoB Z. schneideriana h Z. sinica. Bnoane bo3MO>xho (h 
aaHiibie no yCTb-cyft$yncxoft $nope cBHaeTejibcrByiOT b noab3y 3Toro), hto ne Bee 
BOCTO4HO-a3naTcxHe naxoaxH ncxonaeMbix JiHCTbeB a3eabXBbi HBanroTCH npeaxoBbiMH no 
OTHOiueHHio x Z. serrata h hto hx cjieayeT paccMaTpHBaTb xax oahh bha. 
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K Z. elongata oxneceiibi oxnenaxKH H3 Mecxoiiaxoaytennsi 4130 (phc. 1). Cpejm iihx 
■MeiOTcsi aiiajioiH roJioxmia (o6p. 258, xa&i. 1,4). Hexoxopbie 3K3eMiuisipbi oxjnmaioxcsi 
oco6o KpyniibiMH pa3MepaMH, nocraraa 13 cm b jui. h 7 cm b iimp. TaKHe jrncxba, 
■epoaxuo, npoHCxojtax co cxepmibHbix no6erOB. Y ojmoro m hhx (o6p. 277, xa6ji. II, I) 
coxpaimjica kopotkhm (okojto 2 mm) GyJibGoBmuibiii nepeiuoK. 3K3eMiuiap H3 Mecxona- 
xoxjtenHsi 9032 (o6p, 7, xa6jt. II, 3, pnc. 2, 6) oxjiHHaexca Gojtee mcjikhmh 3y6uaMn h 
6ojTbiunM KOJTHMecTBOM GoKOBbix xhjiok jyia JiHCTa Taxoro pa3Mepa. 

PacnpocTpaneHHe: MHoueii, tJjopMauHH Shichiku, Ryozen (nHXHaa 4acxb), io.-3an. 
XoKKaiiao; H.-cp. MHoueii, 6acc. p. HapBa, 3an. npnMopbe; b. MHoueii, ycxb-cyHtJjyncKaa 
CBHTa, KDxai. flpHMopbe. 

MaxepnaJi: lOxHoe flpHMopbe, ycxb-cyH(})yncKa5i cbht3, kcui. JOBTH 4130 (Te- 
pexoBKa), o6p. 1 1, 35, 69, 71, 92, 94, 138, 192, 216, 222, 229, 248, 253, 258, 277, 
300, 305, 328, 334, 345, 359, 378, 394, 400; koji. JUBTH 9032 (Bojibtio-HaflexamicKoe), 
o6p. 7. 


Celtis L. 

Celtis cf. nathorstii Tanai et Onoe 
Ta6;i. II, 4, 5 

C. nathorstii Tanai et Onoe 1961, Rep. Geol. Surv. Japan, 187:36, tab. 10, fig. 1; 
Uemura 1988, Late Miocene FI. Northeast Honshu, Japan: 115, tab. 5, fig. 14—16. — 
Celtis nordenskioldii auct non Nath., Tanai et Onoe, 1. c.: 36. 

B KOJiJieKitHH 4130 oGHapyxen HenojtHbiH (coxpanmiacb BepxHaa neBaa noJiOBHHa 
njtacTHHKH, no 6e3 BepxyuiKn) oxnenaxoK Jincxa (o6p. 405) npiiMeprio 7.5 cm jui. (no 
peKoiiCTpyKUHH) h 3.6 cm iimp. HecMOxpa na cj}parMeiixapnocxb Maxepnajia, yKa3aiiHbiii 
oxnenaxoK HMeex xapaKxepiibie ripH3iiaKH C. nathorstii. Tpn napw Gokobmx xhjiok 
(hhxhhsi H3 Koropbix 6a3ajtbiiaa) oxxojtax non ocTpbiM (20—25°) yrnoM, napajuteJibHbie, 
rioHTH upaMbie, nouxottax k caMOMy xpaio h 3ttecb nexneBHjiHo 3aMbiKaiOTca, coettnnaacb 
c Bbitne pacnojioxeimoii Gokoboh xhjikoh. Ot iierejtb oxxojtax toiikhc bctomkh b xpaeBbie 
3y6ttbi; nocnemme — Tyiibie, cjienca BbinyKJibie c o6enx CTopon, Bepxnaa H3 KOTopbix 
OTitocHTejibiio KopoTKaa. Tpemmibie xhjtkh nexKO BHjmMbie, pejtKo pacnojioxeiiHbie, 
cjieixa H3ornyTbie, cyGnepneiutHKyjrapiibie Gokobbim b oxiumHe or thiioboio 3K3eMnJiapa, 
rae oiih coxpaHaroT opToronajibHocTb no OTiiouteHHio k niaBiioii xmtKe h na xpaax nncra. 
Pa3JiHMne b opnetiTHpoBKe xpexn4Hbix xhjtok y xpaa jincxa orpanHHHBaer CTeneiib 
cxoflCTBa c ranoBbiM MarepnajiOM BHfla 3iiaKOM «cf.». OxnenaxoK CHJibno netjDopMHpoBan, 
pa3opBan, hxo CBHflexejibcxByex o noBOJibHO 3HannxejibiiOH xpancnopxnpoBKe ao Mecxa 
3axopoiienna. 

Pacnpocxpaiienne: BepxmiH MHoueii, tjjopMauHH Mitoku h Takamine, Northeast 
Honshu; BepxHHH Mnouen, ycxb-cyHtjDyiicKaa CBnxa, KDxnoe npnMopbe. 

Maxepna.ii: lOxiioe IJpnMopbe, ycxb-cyiitttyncKaa CBnxa, koji. JdBTM 4130 (Tepe- 
xoBKa), o6p. 405. 


Celtis subintegerrima Pavlyutkin sp. nov. 

Ta6ji. Ill, 1—4, pm. 3,1 

Leaves symmetrical 6—9 cm long and 2.7-—4.2 cm wide, ovate, oblong-ovate, with 
round-cuneate few decurrent base and gradually narrowed acute; the midrib straight or 
slightly sinuous; the basal nerves brochidodromous, almost straight; they diverge from 
the base at angle 20—35° and reach to the 2/3 of the blade, sending 4—5 basiscopical 
veins, forming loops near of the margin; the secondaries (2 or 3 with each of side) widely 
spaced, alternative, rarely subopposite; they diverge at average angle 35—45°, then exted 
subparallel midrib, looping along of the margin; the tertiaries non closely spaced, thin, 
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Phc. 3. JIhctm Celtis. 

1 — Celtis subintegcrrima sp. nov., koji. 9017, o6p. 638 (rojioinn); 2 — C. inaequilateralis sp. nov., koji. 9017, o6p. 500 
(ro/iOTHn); 3 — C. bungeana y no T. Nakai (1932), tab. XVll; 4 — C. trassifolia (coBpeMeHHbm jihct). MaciuTa6Haa jih- 

HCMKa: I CM. 


subperpendiculare to primaries; the margin entire except of the upper half, where are low, 
slightly remotely teeth. 

Holotype: leaf impression with counterpart, South Primorye, Razdol’naya River 
basin, Ust’-Suifunskaja Suita, Upper Miocene. Coll. FEG1 9017:638/638a, tab. Ill, 
fig. 1—4, tex-fig. 3.7. 

JIhctlsi CHMMeTpnmibie hjth iiohth CHMMeTpnmibie, aoBO,ibiio Kpyimbie, 6—9 cm an- 
h 2.7—4.2 cm limp, (jihctoboh mmeKC iiecxoiibKO Gojibuie 2.0), smueBnaiibie, npoaonro- 
BaTo-aiiueBHanbie; ocHOBaime OKpynio-KJimiOBHfliioe, neMiioro iiH36eraiomee na nepemoic 
3a cneT oGiiaxceHnsi 6a3ajibiibix xchjiok, BepxyuiKa nocTencimo cyacena, iuiaBiio nepexoflHT 
b KopoTKHH 3aocTpemibiH KoiiHHK. Kpaii ueubiibiii b HHxcneii iionoBnue jmcTa, Bbime 
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■pocjiexHBaiOTcsi cjia6o BHaHMbie HH3KHe TynoBaTbie 3y6ttbi c aaHHHoii BiieinneH h 
yKopoMemioH BHyTpeHHeii CTopoHaMH. Tnn acHaxoBaiiHa GpoxHaonpoMtibiii, xapaKTepHbiii 
juin poaa b ueaoM. TaaBHaa atHaxa ToamHHoii b ocnoBaiiHH oxoao 0.8 mm, npaMaa urn 
cnerxa n3BnjincTaa. 5a3ajibHbie acnaxH b ociioBaiiHH oGHaaceitbi, orxoaaT non yraoM ot 
25 no 35°, cynpoTHBiibie, npaMbie Ha BceM npoTaacetiHH jih6o caerxa H3omyTbie, 
■oaHHMaiOTca no4Tn no BepxHeii TpeTH naacTHHKH, coenHiiaacb neraeBHnHO B6aH3H xpaa 
c Gokobmmh acnaxaMH nepBOii napbi h nocbiaaa b HanpaBaenHH xpaa no 5 noaoro 
■3orHyrbix 6a3HCKonH4ecKHx acHaox, coenHiiaiomHxca Taxate neraeBHnHO y xpaa. Boko- 
■bie xhjikh (2 hjih 3 c xaayioii cTopoiibi) penxo paccTaBjiemibie, oaepeaHbie hjih nonapno 
cGaHaceiiiibie, OTxoaaT non yraoM b cpenneM 45°, nyroBHnHO H3™6aacb b6hh3h T04KH 
crrxoameHHa, a naaee caenyiOT no4Tn napaaaeabiio maBHoii atHnxe, neMHoro ne nocTHraa 
■epxyuiKH aHCTa (HHattiaa napa), h 3aKaH4HBaiOTca b6jih3h xpaa cepHeii iiocTeneimo 
yMeHbiuaiomHxca neTeab. OrMeaaioTca enniiHaiibie, oaeiib tohkhc HHTepKaaapHbie 
atnaxH. TpeTH4Hbie atnaxn pwxao pacnoaoacenbi, H3BnancTbie, tohkhc, HeaeTKO BHaHMbie, 
cyOnepneHaHKyaapiibie maBHoii atHaxe. CeTb atHaox 6oaee Bbicoxoro riopanxa ne 
npoaBaena. Hepetuox He coxpaHHaca. 

ToaoTHn: OTneaaTOK h npoTHBOoTneaaTox aHCTa, lOaaioe flpHMopbe, GacceiiH 
p. Pa3aoabiioii, ycTb-cyii(})yHCKaa cbht3, BepxHHii MHonen, Koaa. JUBTH 9017, o6p. 638, 
638a, Ta6a. Ill, 7 — 4, pnc. 3,7. 

IlepeaeHb HCKoriaeMbix bhaob Celtis (no oTneaarxaM aHCTbeB) OTHOCHTeabHo HeBeaHK. 
CpeaH H3BecTHbix naxonox hct nocTaToano 6aH3Knx anaaoroB onHcaHiioMy BHny. Celtis 
miobungeana Hu et Chaney (Bxaioaaa Celtis aizuensis Suz.,) (Hu, Chaney, 1940:39, 
tab. 13, fig. 6; Tanai, Suzuki, 1965:22, tab. 3, fig. 6) oTanaaeTca MeiibuiHMH pa3MepaMH 
aHCTa, utHpoKoaHueBHaHOH cjDopMoii h, xax caeacTBHe, Menbiueii BeaH4HHoii aHCTOBoro 
HHfleKCa (OKOao 1.4), 4eTK0 HepaBHOCTOpOHHHM, KOCOCpe3aHHbIM OCHOBailHCM h Kpyimo- 
3y6aaTbiM noaTH Ha bccm npoTaaceHHH xpaeM. Hto xacaerca C. angusta Tao — BHaa, 
Bbiaeaeniioro Ha TeppHTopnH KHTaa, to b nauieM pacnopaaceiiHH hct opnrHHaaa onHcanna 
TnnoBoro MaTepnana, ho OTneaaTOK, OTiieceitHbiii k 3TOMy BHay Ozaki (1980:33, tab. 1, 
fig. 4), xapaKTepH3yeTca hhoh, y3KoaHCTiioii cJdopmoh, c pe3Ko acHMMeTpHanoH 6a3oii h 
3y6aaTocTbio xpaa noaTH OTOCHOBaiiHa. Abtopom BHaa oh cpaBHHBaerca c Hbitie atHByntHM 
C. australis L. 

C. nathorstii Tanai et Onoe h C. nordenskioldii Nath. oGaanaiOT aeTKO BbipaacenHoii 
3y6aaTocTbio xpaa, xax MHHHMyM, b Bepxneii noaoBHiie aHCTa. Y l-io 3y6ttbi cocoaxo- 
BHaiibie, y 2-ro — ocTpbie, H3orHyTbie, Gaaronapa aeMy xpaii xaaceTca xax 6bi Hecxoabxo 
pa3aoxMaaeHHbiM. Y C. nathorstii Bepxyuixa nepexoanr b aaHHiibiii xohhhk, xax y co- 
BpeMeiiHoro C. bungeana Bl. var. jessoensis Kudo, c kotopmmh ero cpaBHHBaiOT ebto- 
pbi BHaa. C. hokiensis Ozaki (Ozaki, 1980: tab. 1, fig. 3,9) HMeeT noaTH ot caMoro 
ochobehhb aeTxo Bbipaaceimyio 3y6aaTOCTb c aoBoabiio xpynHbiMH, BBepx HaripaBaemibiMH 
3y6uaMH. 

Y ceBepoaMepHxancxoro C. dayana Chaney et Axelrod (Chaney, Axelrod, 1959: 172, 
tab. 32, fig. 6, 7) xotb h ueabHbiii xpaii, ho Hiiaa cJiopMa hhctoboh naacTHHKH, ee pa3Mepbi 
MeHbiue, aHcao napaaaeabitbix GoxoBbix acHaox Goabiue. C. kansana Chaney et Elias 
(Chaney et al., 1944:77, tab. 14, fig. 4) HMeeT Mano oGmero c nauiHM bhaom, Taxace aaaex 
ot Hero h C. mccoshii Lesq. (Mac Ginitie, 1953). Cpean eBponeiicKHx Haxoaox oVneaaT- 
kob ancTbeB C.japetii Ung., C. trachytica Ett., C. magnifica Kolak., C. bignonioides 
Goepp. (HcxonaeMbie..., 1982) Taxace HeT noxoatHx BHaoB. 

HexoTopoe cxoacTBO y hoboto BHaa naMeaaeTca c C. occidentalis L. fossil. (Okutsu, 
1955: tab. 1, fig. 5), xotb y 3TOro OTneaaTxa c npaBoii CTOpoHbi, Haanttaa c cepeaHHbi 
naacTHHKH, Ha6aionaiOTca aoBoabHO xpynHbie 3y6ubi, hto b coaeTaHHH c GoabiiiHM 
aHcaoM (5) npaMbix Goxobhx acnaox, Bepoamo, nocayacnao npH4HHOii ana BxaioaeHHa 
yxa3aHHoro 3K3eMnaapa b CHHOHHMHxy BHaa C. nordenskioldii (Tanai, Onoe, 1961). 

H 3 coBpeMeHHbix BHaoB ana C. subintegerrima sp. nov. cxoacTBO npoaBaaeTca npn 
cpaBHeHHH c C. bungeana Bl. (pnc. 3,3) h Ha6aioaae-rca HexOTOpaa oGmttocTb c OTaeab- 
hwmh cfiopMaMH C. occidentalis (Sargent, 1926: fig. 289), HMeiomnMH, npaBaa, Goabtuee 
aHcao Gokobhx acHaox. 
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MecTOHaxojKfleHHsi: BepxitHii mhouch, ycTb-cyHcftyHCKaa cbht3 (BepxHHH cJdjto- 
pncTH4ecKHH KOMnneKc), lOxuioe npHMOpbe. 

MaTepHaJi: KDxaioe ripHMopbe, yCTb-cyuc}iyncKaa cbhte, koji. ABTH 9017 (Bojib- 
HO-HajiexyiHHCKoe), o6p. 632, 638/638a (rojiOTHn). 

Celtis inaequilateralis Pavlyutkin sp. nov. 

Ta6;i. IV, 1 —4, pwc.3,2 

Leaves oblong-ovate to 10.5 cm long and 5.5 cm wide, clear unequallylateral (the one 
side convex, the other — almost strong) with asymmetrical rounded base and evently 
contracted apex. Margin entire in lower half of blade and remotely dentate in upper half; 
the teeth lower, blunt. The midrib angular-arched; the basal pair diverge at angle 35—40 a 
from the base, few decurrent an the petiole, and reach upper half of blade; the secondaries 
subparallel, slightly curved on the one side of lamine and almost straight on the other 
side; they diverge regularly at angle 50—-55°, forking on the convex side of blade and 
forming loops near the margin with branches to the teeth; the tertiaries percurrent, non 
closely spaced, subperpendicular to primaries, angular-curved or strong. 

Holotype: leaf impression, South Primorye, Razdol’naya River basin, Ust’-Suifun- 
skaja Suita, Upper Miocene. Coll. FEGI 9017:500, tab. IV, fig. 1—3, text-fig. 3,2. 

B KotuieKUHH 9017 oGHapyxteno necKOJibKO (JtpaiMeiiTOB h 1 no4TH uejibubiii OTneua- 

TOK OT4CTJIHBO HepaBHOGoKHX JTHCTbeB HHlteBHflHOH tjlOpMbl, C THnOM JKHJlKOBaHHa, 
xapaKTepHbiM xuia upeflCTaBHTejieii pojia Celtis , no OTJumatomuxca ot C. subintegerrima 
no o4epTaiimo ocHOBaima, Bepxyine4H0H uacTH ruiacrHHKH, KOHtJmrypaitHH ikhjiok 1— 2 
nopaflKOB h paay apyrax npH3iiaKOB. HanGojree iiojtho coxpaHHBuiHHca OTiieuaTOK 
(o6p. 500) HMeer pa3Mepw 10.5cmjiji. h 5.5 cm ump. JIhct iipoaojiroBaTo-aHueBHjuioH 
CjlOpMbl, HepaBHoGoKHH, C UiHpOKOOKpyrJIblM OCHOBaHHeM, IieCKOJTbKO HH36eraK3LLtHM Ha 
4epetuoK, c oTornyTOH BepxyutKoii, nocTeneimo cyxteHHon h 3aocTpeHHOH. Kpaii b hhx- 
Heit 4Ecth, iiauHHaa ot ochobehhb, ueiibiibiK, h TOJibKO b Bepxtieii nonoBHiie noaBJiaiOTca 
HH3Kne npHxtaTbie 3y6ubi. DiaBHaa acmixa KoneH4aTo ayroBHUHO H3ontyraa. Ea3ajibnaji 
napa OTXoaHT ot ocHOBaima noa yrnoM 35—45° h aocTHraeT 1/2 atiHitbi JiHCTa, coeaHitaacs 
neTjieBHjtno c OTBeTBJieiiHaMH nmKiieu napbi Gokobmx jkhhok, oaHOBpeMetmo nocbmaa 
b nanpaBJieHHH tcpaa cepnio (ao 7) iio4th npaMbix kopotkhx 6a3HCKonH4ecKHx jkhuok. 
BoKOBbie ikhjikh b KOJiHuecTBe 4 nap onepeaiibie, cGjiHxteinibie b Bepxnen noaoBHHe 
jtHCTa; OTxoaaT ohh noa 6oiiee OTKpbiTbiM yrnoM (50 — 55°), coeaHHaacb neTaeBHatio 
y xpaa c oTBeTBJieHHaMH coceaimx xchjtok. TKHJiKa HHxaieii napbi iia Bbinytcnoii, 6oJiee 
pa3BHToii nonoBHiie JiHCTa GHtjiypKHpyeT npn noaxoae k Kpaio, aaBaa ase paBiioueniibie 
BeT04Kn, coeflHHeitHbie y xpaa ayroBHaHoii apKoii. Xopotuo 3aMeTHbi bctebohh bie xchjikh, 
6ojtee TOiiKHe, 4eM GoKOBbie, aocTHratomne 2/3 uiHpHHbi noaynnacraHKH. TpeTH4Hbte 
ikhjikh nepneiiflHKyjiapHbie rjraBiioii, pbixjio pacnojioxeHtibie, npaMbie, ho name yraoBa- 
To-H3orHyTbie. Hepeiuotc tie coxpaHHJica. 

rojiOTHii: OTiienaTOK JiHCTa, lOxtHoe IlpHMopbe, Gacceitu p. Pa3aoabHoii, ycTb-cyii- 
tJtyHCKaa cbhte, BepxiiHii mhouch, koji. HBTH 9017, o6p. 500, Ta6ji. IV, 1 — 3, pnc. 3,2. 

CpeuH paccMOTpemibix Bbiiue HcxonaeMbix bhuob neT aHanoroB aaHHbiM OTneuaTtcaM. 
Tto xacaeTca coBpeMeHttbix npeacTaBHTejieii poaa Celtis, to, no mhchhio H. A. HnbHH- 
CKoii, y onHcatiHoro BHjta HMeeTca cxojjctbo c ceBepoaMepnicaHCKHM C. crassifolia Lam. 
(pnc. 3,4), npexcae Bcero no othctjihbo npoaBjreHHOH HepaBitoGoKocTH jihctoboh tuiac- 
thhkh h cjia6o Bbipa>KeHHbix hh3khx Tynbix 3y6uax. 

PacnpocTpaHeitHe: BepxHHti mhouch, ycTb-cyii(})yHCKaH cbhte, lOxtHoe IlpH- 
Mopbe. 

MaTepHaJi: KDxaioe IlpHMopbe, yCTb-cyii(})yHCKaa cbhte, koji. JIBHl 9017 (BoJib- 
Ho-HajiexyiHHCKoe), o6p. 280, 355, 366, 500 (roaoran), 547. 
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SUMMARY 


The Ulmaceae representatives Zelkova zelkovifolia (ling.) Buzek et Kotlaba, Z. elongata Suz., 
Celtis nathorstii Tanai et Onoe, not known earlier in the Upper Miocene composition of Primorye 
Ust-Suifun flora have been recorded basing on the author’s materials. Two new species Celtis 
subintegerrima and C. inaequilateralis are described and compared with the other fossil findings 
and living Celtis. 


YflK 582.734 


Got. acypH., 2001 r„ t. 86, N! 6 


© H. O. Ey3yHOna, A. T. KyaapHH 

KOJUIEKIJHfl THnOBLIX OEPA3IJOB TAKCOHOB CEME0CTBA 
P030IJBETHbIX (ROSACEAE) B TEPBAPHH JIbBOBCKOrO 
rOCYflAPCTBEHHOrO nPHPOflOBEflHECKOrO MY3EH HAH YKPAHHbl 

(JIbBOB, LWS) 

I. O. B UZUNO V A, A.T.KUSJARIN. COLLECTION OF THE ROSACEAE TAXA TYPE SPECIMENS 
IN THE HERBARIUM OF THE STATE MUSEUM OF NATURAL HISTORY OF THE UKRAINIAN NATIONAL 

ACADEMY OF SCIENCES (LVIV, LWS) 

npHBQMTCJi CBeaeiiHa o KoajieKUHH TunoBbix o6pa3uoB TaKconoB ceMeiicTBa po3ouBeTiibix ( Rosaceac ). 
xpanaLUHXca b fcpOapnn JlbBOBCKoro rocyaapcrBenHoro npHpoflOBe/iHecKoro My3ea HAH YKpaHHbi. KojuiexuHi 
coaepxHT lepOapiibic o6pa3Ubi 27 bhaobhx h 33 BiiyipHBHaoBbix TaKconoB. 

KmoieBbie cjiOBa: KOJiJieKima, THnoBbie o6pa3ubi, Rosaceae, LWS. 

TepSapHH cocyztHCTbix pacTeiiHH rocyaapcTBeiiHoro iipHpoaoBeaaecKoro My3ea HAH 
YKpaHHbi r. JlbBOBa (LWS) 6bUi ccJjopMHpoBan b 1940 r. b pe3yjibTaTe cjiHaHHa nacTHofi 
KojuieKitHH ceMbH fl3HttyuiHHKHx h repSapwi Hayanoro oSmecTBa hm. T. T. IHcbmchko. 
B HacToaaiee BpeMa on nacHHTbiBaeT 111.5 rac. rep6apiibix o6pa3ttOB ocHOBiioro cjjoiiaa. 
CaMbie paitHHe repSapHbie c6opbi aarapoBaiibi 1807 h 1811 it. h npMiaaaexaT H. Bht- 
MaHy. B TepOaptiH xpaHHTca kojijickuhh <X>. TepOHxa, I’. JloGaxeBCKoro, B. TwiettKoro, 
A. PeMana, O. BoaomaKa, H. MonaaabCKoro, H. naaocKoro, M. HHitrepa, T. BnabaHHC- 
Koro, <D. OoTHiiiOKa, M. T. IlonoBa, A. M. Jla3e6Hoit h ap., npeHMymecTBemio c TeppH- 
TopHH 3anaflHoit YKpaHHbi, a raKxe repOapiibie o6pa3ttbi 277 BHaoB «KpacitoH khh™ 
YKpaHHbi» (HepBOHa..., 1996). KoaaeKUHa THnoBbix o6pa3uoB npeacrraBaeiia TaxcoiiaMH 
poaoB Crataegus, Galium, Hieracium, Poa, Rosa, Sorbus, Typha. 

OcHOBy KojuieKitHH TnnoBbix o6pa3itoB TaKCOHOB ceMeiicTBa po3ouBeTiibix ( Rosaceae ) 
cocTaBjiaioT TaKCOHbi poaa Rosa, onHcamibie B. T. XpxcaHOBCKHM. B nepnoa paSoTbi 
b My3ee c 1945 no 1954 r. XpxaiioBCKHH B03raaBaaji HCcaeaoBaHHa no TeMe «UlHnoBHH- 
kh eBponeitcKOH aacTH CCCP, KpbiMa h KaBKa3a». Bo BpeMa MHoroHHcaemibix 3Kcne- 
anitHH co6pan SoraTeHLUHH MaTepnaa no poay Rosa, b ochobhom c TeppHTopHH YKpaHHbi, 
onpeaejiaancb 3anacbi cupba BHTaMHHOHOciibix BHaoB LUHnoBiiHKOB, pa3pa6aTbiBaancb 
OCHOBbI IipaKTHHeCKOIO HCn0ab30BaiIHB UiHnOBIIHKa aaa ItpoH3BoaCTBa BHTaMHHOB. rio- 
mhmo thhob XpxcaHOBCKOio b TepSapHH My3ea xpaiiaTca THnoBbie o6pa3Ubi TaKconoB, 
onncaiiiibix B. BaouKHM h A. JlonaaeBcKHM. K coxaaeimio, naM lie yaaaocb iiaitTH 
npoTOJioi H HeKOTopbix BHaoB BjiouKoro (Rosa glaucedina, R. lamprophylla, R. morawskii. 
R. saxicola, R. sinkowiensis), noaTOMy mm ne bkhiomhjih hx b KaTaaor. 

HaMH npoBeaeiia peBH3H5i KoaaeKttHH THiiOBbix o6pa3ttoB TaKconoB po3oitBeTiibix 
(KjiHMHutHii h ap., 1990), a raKxce Bbiaeaeii aoiioaiiHTeabiio thiioboh MaTepnaa H3 oSaiero 
cjjonaa rep6apHa. CBeaenna o TnnoBbix o6pa3uax npHBoaaTca b caeayfomeM nopaaKe: 
HOMeiiKJiaTypHaa UHTaTa, KaTeropna THiia h hhcuo rep6apiibix jihctob, reorpacJjHaecKHH 
paitoH, OTKyaa uponcxoaHT o6pa3eu, noaHbiit tckct rcpGapHoit 3thkctkh na a3biKe 
opHi HHaaa, CBeaeHHH o Mecrre xpaHeHHH rojioTHna nan nerroTHiia, UHTaTa H3 npoToaora 
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(npHBOflHTca b cayaae pacxoxcaeiiHsi Mexcay tckctom sthkctkh h npoTOJioroM). llpHnaTbie 
b nacToamee BpeMs aaMHHHcTpaTHBHoe aeaeHHe, na3BaiiHH nacejiennbix nymcTOB, a Taxxce 
HeoSxoaHMbie aonoaHeHna k TeKCTy sthkctok yxa3biBaiOTCH b KBaapaTiibix cxoGicax. 

B KaTajror BKaioaeubi TaKxce TaKcoHbi, KOTopbie no tcm hjih hiimm npHawnaM ne 
flBJiHioTcs aeiicTBHTejibiio o6napoaoBamibiMH. 3 to pa3ii0BHaH0CTH, onncamibie b pa6oTe 
XpxanoBCKoro (1958) 6e3 yKa3aiiHs Twna, t. e. b napyineHne TpeSoBaiiHii Hbine aeiicTBy- 
iomero MexcayHapoaHoro xoaexca GoTanHaecKoii noMeHKaaTypbi (MKEH) (Ct. 37.1) 
(International..., 2000), a Taxxce na3BaiiHa TaxconoB, oiiyOanKOBaniibie 6e3 aaTHncxoro 
aHamo3a. Mbi He BaaHaH3HpyeM hx b aaHHoii paOoTe, Tax xax aJia stofo TpeOyeTca 
npoBeaeiiHe aonoaHnTeabHbix noaeBbix HccaeaoBaHHii, noaTBepxcaaiourHx ueaecoo6pa3- 
HocTb hx aeiicTBHTejibHoro oOHapoaoBaiiHa. 

1. Crataegus popovii Chrshan. 1947, Bot. xcypn. AH YPCP, 4, 1—2:79. 
Holotypus et isotypi (3): YKpaHiia, «CexTop llpHMopn[oMopbCKHx] CTeriiB. 

OKoa[Htti] M. Oaecw: OBiaionoa[bCbKHii] p-H, c. CcJiHMiBKa. ^a paxyinHsKOBOMy cxnai 
ao flHinpoBCbK[oro] aHMaiiy, 10IX 1947, fna.], XpxcanoBCbKHii». 

2. Rosa achburensis Chrshan. 1952, Bot. Maiep. (TainKeHT), 13:45. 

Holotypus et isotypus: KwprH3Ha, «Flora Turkestanica Exs. Prov. Fergana, 

prope Osch, secus fl. Ach-bura in decliv[ibus] et abruptis argillosis, 3300', 23 VI 1901, 
[fr.j, Alexeenko». 

npHMenaHHe. Mcctom xpancHna THna aroro BHaa B. F. XpxaiioBCKHti yxa3aji BoTaiiHHCCKHii micTHTyr 
PAH (LE), onHaxo rep6apHbiii o6pa3eu, noMCHeHHbiti hm cauiiM khk «typus», HaxoaHTca bo JIbBOBe (LWS). 

3. R. andrzejowskii Stev. ex Bess. var. occidentalis Chrshan. 1954, ®a. YPCP, 
6:583,232. 

Holotypus: YxpaHna, «Boabinc[Kaa] iy6., [KoBeabCKHii ye3a] OKoao [r.] KoBeaa, 
Mexcay KycrapHHKaMH, 6 VI 1856, [ub.], PoroBHH». 

4. R. bordzilowskii Chrshan. 1952, Bot. xcypn. AH YPCP, 9, 4:57. 

Isotypi (5): YxpaHHa, «f3aiiopoxcKaa o6ji., Po30bckhh p-n, c. Po30BxaJ, KaMenHbie 
MorHJibi (flpHa30Bbe), 20 VIII 1947, [na.], XpxcanoBCKHii, Jla3e6Haa». 

Holotypus — KW! 

5. R. borysthenica Chrshan. 1954, <Da. YPCP, 6:584, 238. 

Holotypus et isotypi (7): YxpaHiia, «flninponeTpoBCbKa o6a., fluinponerpoBcb- 
khh p-n, c. PwGaabCbKe, Bia cejia 5 km, 6aaxa 3aiiaaua, 28 VI 1949, [na.], Jla3e6na». 

6. R. canina L. var. dominii Chrshan. 1949, Bot. xcypH. AH YPCP, 6, 1:67. 
Isotypi (3): YxpaHHa, «3axapnaTCbKa o6a., [MyKaaiBCbKHii p-n], MyxaaeBe, 

11 VI 1947, [na.], XpxcanoBCbKHii». 

Holotypus — KW. 

7. R. caryophyllacea Bess. var. btockii Chrshan. 1954, Oa. YPCP, 6:192, nom. 
invalid, (sine descr. lat.). 

Specimen authenticum («Typus» in sched.): YxpaHua, «CTanicjiaBCbxa [iBano- 
OpanxiBCbKa] o6a., c. OcTpoBenb [OcTpiBenb], m. TopoaetiKa, 18 VII 1946, [na.], Xpxca- 
HOBCbKHH». 

no npo roaory: «CTanicaaBCbKa o6a., rB03aeubXHii p-H, OcTpoBeub». 

8. R. caryophyllacea Bess. var. lonaczewskii Litv. 1911, Schedae Herb. Fl. Ross. 
7:59,N 2139. 

Isolectotypus: YKpaHiia, «OKp. KweBa. OGpbiBbi k fliienpy naa uenubiM moctom, 
2 VI 1908, ub., A. JloHa4eBCKHH». 

Lectotypus (By3ynoBa, 1996:47) — LE! 

Syntypus: YKpaHtia, «OKp. KweBa. OSpbiBbi k fluenpy naa nemibiM moctom, 
24 VII 1908, na. h 6ecna. bctbh, A. JlonaaeBCKHii». 
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9. R. chomutoviensis Chrshan. et Lasebna, 1952, Eot. xcypH. AH YPCP, 9, 4:60. 
Isoty p i (13): YKpaHHa, «ripHa30B’c, [flonettbKa o6ji., HoBoa30BCbKHii p-H, c. XoMy- 

TOBeJ, XoMyroBCbKHii cTen, JiiBfHti] 6[eper] p. rpy3bK[oro] CnaimHKa, niBn[enHHH] cxhji, 
26 VIII 1947, [hji.], XpxanoBCbKHii, JIa3e6Ha». 

Holotypus — KW! 

10. R. chomutoviensis Chrshan. et Lasebna var. kubensis Chrshan. 1958, Po3bi: 294, 
nom. invalid, (sine typo); Xpxcan. 1954, On. A3ep6. 5:159, nom. invalid, (sine descr. 
lat.). 

Specimina authentica (2) («Typus» et «Isotypus» in sched.): «A3ep6[amt>KaH- 
CKaa] CCP, 3aKaTajibCKHti p-H, c. Jlxcapbi, b KycTapHHKax, 30 VIII 1944, [nn.], [sine 
collect.]». 

npinieiaHHe. Pa3HoBHjuiocTb onyfianKOBana 6e3 yxasaiiHa THna. ho rep6apHbie o6pa3ubi c pyKonHcnoi 
noMCTKoii XpxanoBCKoro «Typus» h «Isotypus» xpanarca bo JlbBOBe (LWS). KojuiexTop Ha repfiapiibix 
OTMKeTKax h b nporoaorc He yKa3an. 

11. /?. chomutoviensis Chrshan. var. latifolia Chrshan. 1958, Po3bi: 293, nom. invalid, 
(sine typo). 

Specimina authentica (5) («Typus» et «Isotypus» [4] in sched.): YKpaHHa, 
«HHinponeTpoBCbKa o6ji., nepeureiiHHCbKHH [HoBOMOCKOBCbKHii] p-n, c. AHnpii'BKa, Ha 
iionaiii b nici, 24 VI 1949, [hji.], JIa3e6na». 

ITo npoTOJiory: «OnHcan c yKpamibi (fliieriponeTpoBCKaH o6n.); thii b rep6apHH 
JIbBOBCKoro HayHHO-npHpoaoBenHecKoro My3ea AH YCCP». 

12. R. ciesielskii Blocki var. curvata Chrshan. 1954, On. YPCP, 6 :584, 241. 
Holotypus et i so ty pus: YKpaHHa, «c. floSpoTiB, JlaHMHHCbKoro [HanBipinmcb- 

koio] p-ny, CTanicnaBCbKoi [iBano-OpaHKiBcbKoi] o6ji., ypoH[Hure] YmoBHitb, 5 IX 1949, 
[nn.], BapaiiHttbKHH». 

13. R. cinnamomea L. var. acutifolia Chrshan. 1954, On. YPCP, 6:585,251. 
Holotypus et isotypi (13): YKpamia, «BHiiiponexpOBCbKa o6n., KoTOBCbKHH 

[MarnajiHHiBCbKHti] p-n, okoji[hus] c. KoTOBKa, niB[Hti] 6[eper] p. Openb, na ny3i, 
26 VI 1949, [nn.], JIa3e6na». 

14. R. cinnamomea L. var. glabrifolia Chrshan. 1954, On. YPCP, 6:585, 251. 
Holotypus: YKpamia, «PoBeucbKa [PiBiieHCbKa] o6n., KneBancbKHH [PiBueucbKHfl] 

p-u, c. 3acTaB’a, 6ina pinKH TopHiib, 22 VII 1948, [nn.], Eycen». 

no n poTonory: «RSS Ucr., ditio Rovnensis, distr. Klevaniensis, ad fl. Horyn prope 
pag. Novostav, 20 VII 1948, Bussel». 

npMMCHaiiHe. Ha rep6apubix o6pa3uax, noMeneHubix XpxaHOBCKHM Kax «Typus» (LWS) h «Cotypus» 
(TCXA!, MocKBa), MecTO c6opa h jiara or.'iHHaiorca ot yKa3amibix b nporo.3ore. OuiH6Ka B03HHKjia. BepoaTHO. 
iipn ny6.3HKaHHH npomiora. 

15. R. corymbifera Borkh. var angustata Chrshan. 1958, Po3bi: 190; XpxaH. 1954. 
On. YPCP, 6:210, nom. invalid, (sine descr. lat.). 

Specimen authenticum («Typus» in sched.): YKpamia, «CranicnaBCbKa [iBano- 
OpaiiKiBCbKa] o6n., 2Ka6’iBCbKoro [BepxoBnncbKoro] p-ny, c. BSnyHmta, iia cxmii. 
20 IX 1949, [nn.], Cno6onan». 

16. R. corymbifera Borkh. var. oksijukii Chrshan. 1958, Po3bi: 191; Xpxcaii. 1954, 
Oji. YPCP, 6:211, nom. invalid, (sine descr. lat.). 

Specimen authenticum («Typus» in sched.): YKpamia, «KmBCbKa o6n., Eino- 
uepKiBCbKHH p-n, m. Eina HepKBa, PlanieBa ropa, 7 VIII 1924, [nn.], P. Oksijuk». 

17. R. corymbifera Borkh. var. querceta Chrshan. 1958, Po3bi: 192, nom. invalid, 
(sine descr. lat.). 

Specimen authenticum («Paratypus» in sched.): MonnoBa, «At3kckhh p-H, 
c. Cynapxa, nyGoBbiii jiec, 3 VIII 1953, [nn.], M. PIoxcapHCCKasi, T. feH,aeMaH». 
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18. R. corymbifera Borkh. var. setoso-pedicellata Chrshan. 1958, Po3bi: 192, nom. 
invalid, (sine typo). 

Specimina authentica (2) («Cotypus» in sched.): «Transcaucasia, Aserbajdzan, 
distr. Kuba, in viciniis opp. Kuba, ad ripam dextram fl. Kudial-tschaj, in fruticetis, 
7 VIII 1941, [fr.], T. Heideman». 

19. R. czackiana Bess. 1822, Enum. PI. Volhyn.: 66, emend. Chrshan. 1949, C6. 
HaynH. Tp. JIbBOB. BeT. hhct. 2, 1 :255. 

Isoneotypus: YicpaHHa, «JIbBiBCbKa o6ji., [KaM’siHCbico-Ey3bicHH p-n], CTfamiia] 
KaM’aHKa-CTpyMinoBa [KaM’Hinca-Ey3bica], 14 IX 1947, [nn.], M. IlonoB». 

Neotypus (XpxcanoBcicHH, 1949:257) — KW! 

20. R. elliptica Tausch var. moldavica Chrshan. 1958, Po3bi: 306. 

Holotypus et isotypus: «MonnaBCbica PCP, OrpanjencbicHH p-H, c. JIo30bo, 

JIo30BCbKHii Jiicrocn., na oiiyinni nicy, 15 VI 1949 [nn.], JIa3e6na». 

21. R. fedorovii Sumn. ex Chrshan. 1952, Got. MaTep. (TaimceHT), 13:41. 
Holotypus: «Kirghisia australis. In montibus Alaschtau jugi Ferganici. In dumetis 

ad ripas marmoreas ripae dextrae fluminis Ermendu, 8 VII 1945, [ff., fr.], Fedorov et 
Iljina». 

no npoTonory: «Kirghisia meridionalis. In montibus Alaschtau jug. Ferganici. In 
dumetis ad ripas marmoreas ripae dextrae fluminis Ermendu, A. Fedorov, E. Iljina». 

22. R. fedoseevii Chrshan. 1952, Eot. xcypii. AH YPCP, 9, 4:65. 

Holotypus et isotypi (7): YicpaHHa, «CTanincbKa [floneubica] o6n., Onbrnncb- 
khh [BonHOBacbKHfl] p-H, [c.] B[enHKO-]Ananonb, 17 VIII 1947, [nn.], XpxaHOBCbKHii, 
nocTpnraHb, JIa3e6na». 

no npoTonory: «ditio Staliniensis, distr. Olginiensis, Velykyi Anadol». 

23. R.foetida Herrm. var. glabrata Chrshan. 1954, On. YPCP, 6:585, 278. 
Holotypus et isotypi (3): YicpaHHa, «CTaniHCbKa [floHeubica] o6n., TenbMa- 

HiBCbKHii p-H, b oKon[Hui] c. CT[apa] Map’aniBKa [CTapoMap’i'Bica], no p. KanbMiyc, 
2 IX 1947, [run], B. XpxanoBCbicHH, A. JIa3e6na». 

24. R. gorenkensis Bess. var. glabrifoliolata Chrshan. 1958, Po3bi: 343. 
Holotypus: yicpanna, «JIbBiBCbica o6n., OnecbKHii [BycbKHii] p-u, c. Kyrn, na noni, 

5 VIII 1949, [nn.], O. XoTHiieubicHH». 

25. R. gypsicola Blocki, 1889, Bot. Centralbl. 39, 9:246. 

Holotypus: YicpaHiia, «Kaczanowka pr. Skatat, Blocki». 

no npoTonory: «An Waldrandern in Kaczanowka bei Skatat (Nordostgalizien), 
aus Gypsboden nicht selten». 

26. R. heterostyla Chrshan. 1949, Got. xcypH. AH YPCP, 6, 1:68. 

Isotypi (2): YicpaHHa, «3aicapnaTcbica o6n., BonoBeubica oicpyra [BonoBeubKHH p-n], 
c. JlaTopica [Jlaripica], ninHixoKH r[opn] nkyn, 30 VI 1946, [nn.], XpxcanoBCbKHH». 
Holotypus — LE! 

no npoTonory: «YPCP, 3aicapnaTCbica o6n., BonoBcm.Ka oicpyra, r. niicyik. 

27. R. huntica Chrshan. 1948, Got. xcypii. AH YPCP, 5, 2:50. 

Isotypi (2): TanxcHKHCTan, «3ariaaHbiH naMnp. CpenHee Teneiine pexn TyHT, 
HnpTbiMCKHH 3aBa;i 6epera pexn h cicnoHbi non caMoii peKoii. CKonnenne Kpyimoro 
oSjioMOHHoro Marepnajia non caMoii pexoil, 2800 m nan yp. m., 211X 1946, [iiji.], 
K. B. CTamoKOBHn, T. H. Khuikobckhh». 

Holotypus — KW! 

28. R. kalmiussica Chrshan. et Lasebna, 1958, Po3bi: 200; Xpxcan. h JIa3e6nasi, 1954, 
b Xpxcaii. On. YPCP, 6:213, nom. invalid, (sine descr. lat.). 
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Specimina authentica (4) («Typus» et «Isotypus» [3] in sched.): Yicpamia, 
«CrajiincbKa [floneubica] o6ji., TejibMaHiBCbKHii p-n, okoji[husi] c. MmconaiBKH, jhb[hh] 
6ep[er] p. KanbMiyc, 25 V 1948, [ub.], Jla3e6Ha». 

29. R. kalmiussica Chrshan. et Lasebna var. kelleriana Chrshan. 1958, Po3bi: 202; 
Xpxcaii. 1954, ®ji. YPCP, 6:216, nom invalid, (sine descr. lat.). 

Specimen authenticum («Typus» in sched.): Yicpamia, «fflonettbKa o6ji., cejiH- 
me] I030Ba [K)3iBKa],floH6acc [m. floiieubic], cxhjih nan KaiibMiycoM [p. KajibMiyc] yiiH3y. 
BLria JlapHHCbKoro icap’epy, 30 V 1924, [ub.], M. Kjiokob». 

npHMenaHHe. MecroM xpaHeHHH THna 3 toh pasnoBHanocTH b nporoaore yKa3an Khcb (KW), ho, xai 
oKa3ajiocb, thiioboh o6pa3eu liaxonuTca bo JlbBOBe (LWS). 

30. R. knappii Blocki, 1889, Bot. Centralbl. 40, 7:197. 

Holoty pus: yicpamia, Tepnoiiojibcicaa o6ji., Bynamcim p-H, c. FlepeBOJioKa, «Przew- 
loka (w pow. Buczackim) nad brzegiem Strypy, 1886, [fr.], Blocki». 

no npoTonory: «An den Randern der lichten Gebusche an kalkreichen Uferabhan- 
gen des Strypaflusses zwischen Przewloka und Buczacz in Siidostgalizien». 

31. R. koslowskii Chrshan. 1952, Bot. xcypH. AH YPCP, 9, 4:67. 

Holotypus: Tpy3Ha, «[3anamibiii KaBKa3, KyTanccicnii oicpyr, CypaMCKnii xpeSeT], 

OKp[ecTnocTH] BopxcoMa [r. EopxcoMH], Mexcay Hcmh h HaiBepn, 30 VIII 1923, [mi.], 
W. Kozlowsky». 

no npoTonory: «Caucasus, jugum Suramiense in reg. Borshomi, 30 VIII 1923, 
Koslovski». 

ripHMeHaiiHe. MecroM xpaHeHHa ™na 3roro BHaa b nporoaore VKaaaH Khcb (KW), ho, xax OKasaaocb, 
THIIOBOH o6pa3CU HaXOHHTCH BO JIbBOBC (LWS). 

32. R. koso-poljanskii Chrshan. 1950, Bot. MaTep. (JleHHiirpaa), 13: 116. 
Holotypus: YKpamia, «c. Monoaia, HepHiBettbKoro [DiHSoubKoro] p-Hy, Heptii- 

BettbKoi o6ji., nifl jiicoM, 28 VIII 1949, [mi.], BajieHTa». 

33. R. lazarenkoi Chrshan. 1950, Bot. MaTep. (JleiiHHrpaa), 13: 118. 

Holotypus: YxpaHHa, «HepHiBettbKa o6ji., BHXcmmbicHii p-n, c. MijiieBe, na cxmii 

b uarapHHKy, 16 VIII 1949, [an.], BapaHHUbKH0». 

no npoTonory: «HepnoBHUKaa o6ji. YPCP, Bhxciihukhh p-n, 16 VIII 1949, Bapa- 

HHUKHit». 

34. R. litvinovii Chrshan. 1950, Bush, poem YPCP: 154, nom. invalid, (sine descr. 
lat.). 

Specimen authenticum («Isotypus» in sched.): Yicpamia, «CTajiiHCbKa [floiie- 
ttbxa] o6ji., [c. AHaaojib], MapiyimibCKa [arpojiico]MejiiopaTHBiia craimia, na y3Jiicci, 
15 VIII 1947, [mi.], XpxcaHOBCbKHti, Jla3e6Ha». «Typus» in sched. — KW! 

35. R. litvinovii Chrshan. var. berehowiensis Chrshan. 1954, ®ji. YPCP, 6:580, 218, 
nom. invalid. (R. litvinovii Chrshan. nom. invalid.). 

Specimina authentica (4) («Typus» et «Isotypus» [3] in sched.): yicpamia, 
«3axapnaTCbKa o6ji., EeperiBCbKHfl [IpmaBCbKHti] p-n, OKonfutra] c. XMUibitHK, 18 VI 1947, 
[mi.], XpxcanoBCbKHH». 

no npo rojiory: «RSS Ucr., ditio Transcarpatica, distr. Berehowiensis, prope pag. 
Chmelnyk, 15 VI 1947, Chrshanowsky». 

IlpHMCHaHHe. Pacxo>KjieiiHe BaaTe c6opa, yKa3aHHOM b npomnore h ua repGapnoM o6pa3ue, BepoaTHO. 
cjieaycT otiiccth 3a cneT TmiorpacjDCKOH oneHaTKH. 

36. R. litvinovii Chrshan. var. pennata Chrshan. 1954, ®ji. YPCP, 6:580, 218, nom. 
invalid. (R. litvinovii Chrshan. nom. invalid.). 

Specimina authentica (2) («Typus» et «Isotypus» in sched.): Yicpamia, «CTa- 
jiiHCbxa [floueubKa] o6ji., npHMopcbKuii [BonoaapcbicHii] p-it, c. Kajibmnc, npaB[nii] 
6eper HHxcue Kajtbua, 2 IX 1947, [on.], 13ocTpHraHb». 
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37. R. litvinovii Chrshan. var. slobodjanii Chrshan. 1954, Oji. yPCP, 6:580, 218, 
nom. invalid. ( R. litvinovii Chrshan. nom. invalid.). 

Specimen authenticum («Typus» in sched.): yicpamia, «c. CMOjma, KociBCb- 
Koro pafloiiy, CTanicjiaBCbKoi [iBaHo-OpaHKiBCbicoi] o6ji. B BijibxoBOMy narapHHicy, 
25 IX 1949, friJi.], M. Cjio6oash». 

no npoTonory: «RSS Ucr. ditio Stanislaviensis, distr. Kossoviensis, in alneto prope 
pag. Smodna, 27 IX 1949, Slobodian». 

n p h m e q a h h e. PacxoxcaeHHe Baare c6opa, yKaaannoti b nporojiore h Ha rep6apHOM o6pa3ue, BepoatHo, 
caeayeT othbcth 3a caer THiioipacJicKoii oiieHaTKH. 

38. R. micrantha Smith var. divisa Chrshan. 1958, Po 3 bi: 276; Xpxaii. 1954, 
Oji. YPCP, 6 : 197, nom. invalid, (sine descr. lat.). 

Specimen authenticum («Typus» in sched.): yicpamia, «3aKapnaTCbKa o6ji., 
MyKauiBCbicHH p-n, b OKOJi[nui] m. MytcaueBa ua 3py6ax nySoBoro Jiicy ( Q. sessilis), 
12 VI 1947, fnji.], XpxcaHOBCbKHH». 

39. R. mukatscheviensis Chrshan. 1952, Bot. xypii. AH yPCP, 9, 4:62. 

Isotypus: ytcpanna, «[3aKapnaTcbKa o6ji., MyKauiBCbKHH p-n.] MyKaueBe, Bhho- 

rpanHa ripKa, niBa[eHiio]-cxiAHi cxhjih, 12 VI 1947, [an.], XpxaHOBCbKHii». 
Holotypus — KW! 

40. R. parviuscula Chrshan. et Lasebna, 1949, b Xpxcaii. C 6 . iiaynH. Tp. JIbBOB. bct. 
hhct. 2, 1:265 ; Xpacaii. h JIa 3 e 6 Hasi, 1949, b XpxcaH. Bot. xcypH. AH yPCP, 6, 4:87. 

Isotypus: yxpaHna, «TepttonijibCbKa o6ji., 3ajiimHUbKHfl p-H, okoji. c. KyriaidBui, 
np[aBHii] 6 ep[er] p. CepeT na niBnemtOMy cxujii, 28 VII 1947, [nn.], XpxanoBCbKHH, 
JIa 3 e 6 Ha». 

Holotypus — KW! 

41. R. pendulina L. var. opaca Chrshan. 1954, Oji. yPCP, 6:585, 256. 

Holotypus: yicpamia, «c. Ceprii, nyrHJibCbKoro p-iiy, HepniBeitbKoi o6ji., CHJibito 

npopiniieHHii cMepeK[oBHfl] jiic Hajt noroxoM npw nopo 3 i, 10 VIII 1949, [iiji.], Bapaiimtb- 
khh». 

42. R. pendulina L. var. popovii Chrshan. 1954, Oji. yPCP, 6:585, 254. 
Holotypus et isotypi (2): yicpamia, «Xyr[ip] Pycbxa, nyrmibcbicoro p-Hy, 

HepHiBettbKoi o6ji., b CMepeK 0 B 0 - 6 yK[ 0 B 0 -]ajiHiteB 0 My jiici, 8 VIII 1949, [nji.], BapaiiHttb- 
KHii». 

43. R. pohrebniakii Chrshan. et Lasebna, 1951, flonoB. AH yPCP, 1:38. 
Holotypus et isotypi (3): yicpaima, «Tepnonijibcica o 6 ji., 3ajiimHUbKHH p-H, 

OKOJi[Hitaj c. flo 6 piBjiaHH [m. 3ajiiutHKH], cepejt uarapHHKiB, 30 VIII 1950, [mi.], JIa 3 e 6 - 
Ha». 

no npoTonory: «Districtus Tarnopoliensis USSR, Reg. Zalischtschyki, pag. 
Dobrovlany in sinistris stepposis declivitatibus ad fl. Dnister (KW)». 

ripHMenaHHe. Mecroci xpaHenHM ™na 3toro BHaa b npomnore yKa3an Khcb (KW), no, xax OKa3ajiocb, 
rnnoBoti o6pa3eu xpamixca bo JlbBOBe (LWS). 

44. R. prutensis Chrshan. 1954, Oji. yPCP, 6:580, 220. 

Holotypus: yKpamia, «CTanicjiaBCbica [iBaiio-OpatiKiBCbKa] o6ji., Kojiomhh- 
ckhh p-n, nan [p.] npyTOM y Jiy 3 i, 18 VIII 1948, [mi.], Mhkhtiok». 

45. R. schmalhauseniana Chrshan. 1954, Oji. yPCP, 6:581,222. 

Holotypus et isotypi (4): yKpauua, «c. Huihthh, ilpcMMaHCbKoro [HanBipiisiiicb- 
kopo] p-Hy, CTanicjiaBCbKo'i [lBano-OpanKiBCbKoi] o6ji., na cxHJiax Han [p.J IlpyTOM, 
6 IX 1949, [iiji.], BapaiiHitbKHH». 

46. R. schmalhauseniana Chrshan. var. leiopedicellata Chrshan. 1954, Oji. yPCP, 
6:582, 225. 
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Holotypus et isotypus: YKpanHa, «CTajiincbKa [floneubica] o6ji., EyabOHHiBCb- 
KHH [HOBOa3OBCbKH0] p-H, [c. XOMyTOBe], XOMyTOBCbKHH CTen, Iia IliBflfeHHOMy] CXHJli, 

25 VIII 1947, [iiji.], Jla3e6Ha». 

47. R. schmalhauseniana Chrshan. var. parvifoliolata Chrshan. 1954, Oji. YPCP, 
6:582,225. 

Holotypus et isotypi (6): YicpaHHa, «TepHoni.nbCbica o6ji., 3ajiimHttbKHH p-H, 
okoji[hub] c. KacnepiBui, Ha cxHJiax p. flyna (npHTOxa flHicTpa), 25 VII 1947, [ub„ nn.], 
XpxaHOBCbKHH». 

48. R. schmalhauseniana Chrshan. var. pilosa Chrshan. 1954, ®ji. YPCP, 6 :582, 226. 
Holotypus et isotypi (2): YicpaHHa, «c. 5I6jiynbica, CojiOTBHHCbxoro p-Hy, 

CTanicjiaBCbKoi' [iBano-OpamciBCbicoi] o6ji., jhb[hh] 6 ep[er] p. EHCTp[Htti]-CojioTBHHCb- 
Koi, 22 IX 1949, [nji.], MejibHHHyK». 

49. R. schmalhauseniana Chrshan. var. stepposa Chrshan. 1954, ®ji. YPCP, 6:581, 
225. 

Holotypus et isotypi (13): YicpaHHa, «CrajTiHCbica [floneubica] o6ji., EyabOH- 
HiBCbKHii [HoBoa30BCbKHii] p-H, fc. XoMyroBe] XoMyroBCbKHH CTen, jhb[hh] 6 feper] 
p. Tpy3bKHH CjiaHHHK, 26 VIII 1947, [an.], JIa3e6na». 

50. R. sosnowskyi Chrshan. 1951, 3aM. chct. reorp. pacT. (T6hjihch), 16:78. 
Holotypus et isotypus: «A3ep6aiin>KaHCKasi CCP, KySHHCKHH p-H, jieB[biii] 

6ep[er] p. Kycapnaii, b OKpecra[ocTH] c. HbuibirnpH, 26 IX 1948, fnji.], XpxcaHOBCKHii, 
JIa3e6nasi». 

51. R. spinosissima L. var. codryensis Chrshan. 1958, Po3bi: 412. 

Holotypus: «MojinaBCKaa CCP, Koapbi, Kotobckhh p-n, iofro]-3[anartHbie] ckjiohi>i 

y cen. MepHureiib, Boaopa3aeji p. Karajibiwic h Cepaua, 28 VIII 1949, [iiji.], BopHCOBa». 

52. R. subafzeliana Chrshan. var. curvata Chrshan. 1954, ®ji. YPCP, 6:584, 234. 
Holotypus et isotypi (3): YicpaHHa, «niBa[eimo-] 3ax[iaHi] oxoriHiti [m.] 

BonexoBa, BojiexiBCbxoro [flojiHHCbicoro] p-Hy, CTaHicjiaBCbKoi [iBano-OpamciBCbicoi'] 
o6jiacTi, 12 VIII 1949, [an.], MajiHHOBCbKHH». 

53. R. subpomifera Chrshan. 1950, Eot. xcypn. AH YPCP, 7, 2:72. 

Isotypus: yicpanna, «[floneubKa o6ji., HoBoa30BCbKHH p-n, c. XoMyTOBe], XoMy- 

TOBCbKHii CTen, no cxnjiax p. rpy3bK[Hii] CjiaimHK, 26 VIII 1947, [an.], XpxaHOBCbKHH, 
JIa3e6na». 

Holotypus — KW! 

n p hm c m a li n e. rio npoTOJiory MecTOM c6opa ranoBoro o6pa3iia hbjishotch cicriOHbi p. Kajibniayc, oaiiaxo 
iia rep6apHbix STHKCTKax roaoTaiia (KW!) a a30THii0B (LWS! a TCXA!, MocKBa) yKa3aaa p. Tpy3CKaa EjiaHHHK. 

54. R. svanetica Crep. var. ismailskiana Lonacz. 1911, Schedae Herb. FI. Ross. 7 :55, 
N 2131. 

Isotypus: Pocchh, «Tepcxasi o6ji., 6ji[h3] r. KncnoBoacKa. OamiKycT y 3a6opa 
nacTiiou ycartbObi iia ioro-BOCTOK or hoboio napica. 2 VI 1909, ub. h 6 ecnji. bctbh, 
A. JIoiianeBCKHH». 

Holotypus — LE! 

55. R. tomentella Leman ex Cass. var. antonowii Lonacz. 1910, Pyccx. 6ot. xcypH. 
3:26. 

Lectotypus (Buzunova et Kusjarin, h. 1.): YKpaHHa, FIojiTaBcicasi o6ji., «Rossija, 
prov. Poltawa, urb. Lubny, in declivibus, 21 VII 1908, [fr.], A. Lonatschewskij (sub nom. 
R. tomentella Leman subsp. antonowii Lonacz.)» (LWS!). 

Syntypus: YxpaHiia, nojiTaBcxaa o6ji., «Rossija, prov. Poltawa, urb. Lubny, in 
declivibus, 10 VI 1908, [fl.], Lonatschewskij». 

no tipoTonory: «r. HyGtibi nojiT[aBCKoii] ry6.». 
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K cm. T. H. Kpaeifoeou, c. 21 



TafijiHixa I. Bhciuhhh bha njio,aa y npe^acTaBHTejieH Tpnobi Boehmerieae . 


1.2 — Boehmeria ramiflora (1 — BeHecyana, 2 — BecT-Hnnn«, rpeHaaa); 3 — B. zieboldiana ; 4. 5 — Pouzolzia hirta (pa3Hbie 
o6pa3Ubi); 6 — P. poeppigiana (a — b okojioubcthiiK e, 6 — 6e3 Hero); 7 — Pipturus argenteus; 8 — P. aspen 9 — P. arborescent 
(6e3 OKOJiouBeTHHKa); 10 — Phenax ballotaefalius: 11 — P. sonneraitir, 12 — Archiboehmeria atrata; 13 — Touchardia latifolia 
(6e3 OKo.iouBeTHHKa), 14 — Maoutia puya : 15 — Leucosyce capitellata. MacniTaGnaa jjHHeiiKa: 1 —7. 10 — 1000 mkm, 8 9. 

11—15 — 100 mkm. 
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Ta6jinua II. Crpoenne KpncTajiJionocnoro cnos nepnKapnnsi y npejCTaBHTCJiefi Tpn6bi Boehmerieae. 

1—3, 5, 7, 9,10, 13 15.17 — Ha nonepewnoM cpe3e iuiona, 4. 6, 8,11.12, 14,16 — Bimcaepxy, HTC ynaaena. 1 — B. ramiflora: 
2, 3 — B. repens; 4 — B. biloba; 5 — B. bullata subsp. coriacea; 6 — Myriocarpa longipes; 7,8 — Astrothalamus reticulatus 
9—11 — Oreocnide frutescens ( 10 — nocne o6pa6oTKH iuiaBHKOBOii khcjiotoh); 12—14 — O. integrifoliu (12 — CMeatHbiii 
c KpHCTanjiOHOCHbiM cjioh Me30KapnHfl; 13, 14 — Iioc.-ie o6pa6oTKH miaBiiKOBOii khcjiotoh) 15 — Nothocnide nmlissinm : 
16,17 — Neraudia melatoslomaefolia. H — npy3a OKCanaTa KaJibuiia, Kp — KpHCTajui, KT — KpeMimeBbie Tejibua. MaoiJTa6iiaa 
jiHHefiKa: 1 — 4, 7 — 9, 11. 14—17 — 10 mkm, 5, 6 10, 12, 13 — 1 mkm. 
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TaCjiima III. Crpoemie co^epjKamero KpeMHe3eM BHyTpeHHero cjioh Me30Kapmi« b poaax Leucosyce , Maou- 

tia , Neodistemon h Pipturus. 

1 — 3 — Leucosyce candidissima : 1 — Ha nonepenHOw cpe3e, 2 — Bim CBepxy, HTC ynaJieHa, 3 — BTC kjictok; 4 , 5 — Maoutia 
diversifolia: 4 — BTC kjictok, 5 — biu cjioh CBepxy: 6 — M. puya, Ha nonepennoM cpe3e; 7 — 9 — Neodistemon indicum: 7 — 
Ha nonepeMHOM cpe3e, 8 — Bim CBepxy, HTC ynajieHa, BiUHbi kjictkh c wiiHepajibHbiw conepaciiMbiM h 6e3 Hero (noKa3aHO 
CTpe^Kofi), 9 — HTC kjictok: 10—12 — Pipturus : 10 — P. kauaiensis, kjictkii c conepwiiMbiM, HTC ynaaena, 11. 12 — 
P. arborescens (11 — kjictkh c conepaciiMbiM ii 6e3 Hero (noKa3ano CTpejiKofi), HTC yaajieHa, 12 — HTC kjictok). Kpe — 
KpeMHC3eM. MacniTa6Haa juineilKa: 1. 2. 4, 5. 9—12 — 10 mkm, 3. 6. 7. 8 — 1 mkm. 







Ta6jiima IV. CrpoeHHe BHyTpeHHero cjioh Me30Kapnna b poae Pouzolzia. 

I — 3 : HTC kjictok, 1 — P. s an guinea subsp. sanguinea var. sanguinea, 2 —■ P. conglobata, 3 — P. denudata; 4 — 12: BTC kjictok, 
noKpbiTaa coaepxiiMbiM (4) h 6e3 Hero (5— 12), 4, 5 — P. occidenialis var. occidentals, 6 — P. obliqua, 7 — P. aspera, 8 — 
P. sanguinea, 9 — P. parasitica, 10 — P. pringlei, 11 — P. laevis , 12 — P. arachnoidea. MacujTa6Haa jiHHefiRa: 1 12 — 10 mkm. 
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TaGjiima I. 

1.2 — Zetkova zelkovifolia , koji. 9017, o6p. 511, 418; 3. 4 — Zelkova elon^ata, koji. 4130, ofjp. 300, 258. 













56. R. tomentosa Smith var. calcicola Chrshan. 1954, On. YPCP, 6:237, nom. invalid, 
(sine descr. lat.). 

Specimina authentica (15) («Typus» et «Isotypus» [14] in sched.): YKpaHHa, 
JIbBOBCKaa o6n., c. KpnB4nubi, «Krzcywczyce in coll. calc, dumet. „Chomiec”, 8 VI 1908, 
[fl.], Blocki». 

57. R. tomentosa Smith var. ucrainica Lonacz. ex Chrshan. 1958, Po3w: 256. 

Holotypus: YKpaHHa, «[7KnTOMnpcKa5i o6ji.], KieB[cKan] ry6., [EepflnneBCKHH p-n], 

okojio [r.] EepanneBa, Mexmy KycTapiiHKaMH, 25 VI 1851, [an.], PoroBH4». 

n p h m c m a h h c. Mcctom xpancHHa Tuna 3Tofl pa3HOBnflnocTn b npoTojiore yKa3aH Khcb (KW), ho, xax 
OKa3aaocb, THnoBoii o6pa3cu naxo/wrca bo JIbbobc (LWS). flara c6opa Ha repSapHoii 3 thkctkc Taxxcc OTJiHsaeTca 
ot yKa3aHHoii b npoTojiore (25 moaa). 

58. R. volhyniensis Chrshan. 1952, Eot. xypH. AH YPCP, 9, 4:63. 

Isotypi (2): YKpaniia, «Bonmib, [TepiioninbCbKa o6n., KpeMeiieubKHii p-H], Kpe- 
M’anenb [m. Kpevteiieub], XpecTOBa ropa, 30 VI 1947, [an.], M. T. llonoB, B. T. Xpxa- 

HOBCbKHH». 

Holotypus — KW! 

59. R. ucrainica Chrshan. 1949, C6. Hay4H. Tp. JIbBOB. bct. hhct. 2, 1:262; Xpxaii. 
1949, Eot. xypn. AH YPCP, 6, 4:80. 

Isotypus: YKpaniia, «BopomHnoBrpancKaa [JlyraHCKaa] o6n., JlnMapeBCKnii p-H, 
JlHMapeBCKHH roc[yitapcTBeHHbiii] Konfiibiii] 3aBon. npaB[biii] 6eper a. flepKyna, CTemibie 
CKJioiibi 6ajiKH, 2 VIII 1938, [iin.], H. Koceu». 

Holotypus — KW! 

ripHMeiaHHe. llpH HHTHpoBaHHH rep6apnoii jTMxeTKM b npoTojiore b C6. Haya. rpyaoB (1. c.) xojiiiex- 
Topow yKa3an M. Kotob, a b Bot. >xypii. (I. c.) — M. Kotob h H. Koceu. 

60. Sorbus taurica Zinserl. 1939, On. CCCP, 9:497, 400. 

Lectotypus (Buzunova et Kusjarin, h. 1.): YKpaniia, «KpbiM. no CKJionaM Ha rope 
KpecTOBoii 6n. AnyriKH, 12 [24] V 1900, [ub.], fl. CbipenutHKOB» (LE!). 

Isolectotypus — LWS! 

Syntypus: YKpaHHa, «KpbiM. no cicnoHaM Ha rope KpecTOBoii 6n. AnynKH, 
12 [24] VI 1900, [nn.], JL CbipenotHKOB». 

ripuMCHaHHe. Thiiom Ha3Banna TaKCOiia aaiaeTca maaniibiii rcp6apm.iii o6pa3en Pcp6apna rtbiopu 
Pocchh (Exs. N 969), onpcae.'icHHhiM xax Sorbus aria Crantz var. graeca Boiss. Huamie 3kchk3t «Chhcok 
pacTeiiHii TepSapna pyccxoii t{)jiopi,i» ocyuiecTBnaeTca EoTaHHMCcxHM micimyrou hm. B. JI. KoMapoBa (CattxT- 
rieTep6ypr, LE), noSTOMy mbi npmiHMaeM LE xax MecTO xpaneima ro;iornnoB h jicktothiiob Ha3BattHH TaxcoHOB, 
BiiepBbic ony6jiHKOBamibix b aaHHoM imamui. KpoMC Toro, Ha o6pa3ue, xpaiiaincMCa b LE, ecTb noMeTKa 
K). fl. L[nH3ep;iHiira «Typus». Tax xax na rep6apnow jihctc noMcincubi sac™ pacTeHHa b pa3»bix tf)eHO(f)a3ax, 
a Ha 3TnxcTxe yxa3aiibi 2 aaTbi, npon3Bcacn Bbi6op nexTOTHna coniacHO MKBH (Ct. 9.9, rtpaji. 3) (Internatio¬ 
nal..., 2000 ). 


EnaronapnocTH 

PaSora BbinonHeiia npn nacTHHiion noaitepxKe PoccniicKoro cjioHfla cjiyimaMeHTanb- 
Hbix nccneflOBaHHH (npoeKT Nu 99-04-49792). 

CnHCOK flHTEPATYPbl 

Ey3ynoea M. O. TnnoBaa KOJincKuna pona Rosa (Rosaceae ) b repSapnn EoTaiinnecKoro hucth- 
Tyra hm, B. Jl. Ko.MapoBa (CaiiKT-ncTcpSypr, LE). 1. TaKcoiibi pona Rosa, oinicannbie c TeppHTopnn 
Boctomhoh Enponbi // Bot. xcypH. 1996. T. 81. Ns 11. C. 45 —53. 

KaumumuhA. C., Jla3e6na A. M., Kyjiuk T. r. Tmibi h KOTHfibi TaKconoB, oiiHcanitbix B. E. Xptxa- 
hobckhm no ponaM Crataegus h Rosa ceMeiicTBa Rosaceae II KaTanor My-ieitHbix cjionnoB. JIbBOB, 
1990. C. 64—70. 

XpxaHoecKuu B. r. Po3bi. OicioreHHH n cncTCMaTHKa. M., 1958. 497 c. 

Vepeona Kiinra YKpaiiin: Pocjihiiiihh cbIt. KutB, 1996. 602 c. 


5 EoTaminecKiifi xypnaji, 6, 2001 r. 
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International Code of Botanical Nomenclature (Saint Louis Code), adopted by the Sixteenth 
International Botanical Congress, St Louis, Missouri, July—August 1999. Konigstein, 2000. 474 p. 
(Regn. Veg. Vol. 138). 

EoTaiiHHecKHit HHCTMTyr IlojiyMeHo 15 III 2000 

mm. B. JI. KoMapoBa PAH 
CamcT-rieTepSypr 

TocyaapcTBCH h nii npupoflOBeaHccKHM My3eit 
HAH yKpamibi 

JIbBOB 


SUMMARY 

The list of the Rosaceae taxa type specimens from the Herbarium of the State Museum of Natural 
History, Ucrainian National Academy of Sciences (LVIV, LWS) is presented. The category of the 
type, herbarium labels for 27 species and 33 varietates are given. In the present publication we did 
not validate the names of some Rosa taxa described by V. G. Chrshanovsky. 
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CHCTEMATHHECKHE 0E30PBI 
H HOBBIE TAKCOHBI 


YflK 582.734 

© B. A. Yurtsev 

ANNOTATED CHECK-LIST OF THE GENUS POTENTILLA (ROSACEAE) 
IN THE CIRCUMPOLAR ARCTIC 

B. A. lOPUEB. AlIllOTHPOBAIIHblM CIIHCOK BHflOB POflA POTENTIUA ( ROSACEAE) 

B UHPKYMriOJlBPHOH APKTHKE 


The paper presents the author’s version of the taxonomy of the genus Potenlilla (Rosaceae ) in the circumpolar 
Arctic, based on his treatment of the genus in the 9-th issue (Part 1) of the «Arctic Flora of the USSR», some 
later studies and publications. The paper has been prepared as a contribution to the international project «Panarctic 
Flora». In the version valuable comments by J. Sojdk to the 1st draft of the check-list have been taken into 
consideration along with new data on the ultrastructure of pubescence (Eriksen, Yurtsev, 1999). The check-list 
includes 60 species plus 10 more hybrid combinations in the urgent need of additional studies. Annotations 
include the information on distribution of the taxa among sectors (provinces) and areas (subprovinces) of the 
Arctic floristic region (Yurtsev, 1994) extended to include the territory of the North Atlantic Oceanic subregion 
(but not the North Pacific one), according to the compromise decision of the Panarctic Flora workshop in Oslo 
(IX—X 1998). Taxonomic comments on the critical taxa are provided. It is shown that the Beringian species 
(in particular amphi-Beringian and Asian Beringian (31 spp.)) constitute about a half of the total number of 
species where as the North Atlantic element includes only 14 species, and the circumpolar element only 4. 
Analysis of taxonomic structure of potentillas of the Arctic shows an intense net speciation in 3 sections: 
Multifidae and Niveae (subgenus Hypargyrium) and Aureae (subgenus Potentilla) with prevailing intersectional 
hybridization. In the Beringian sector there are also single representatives of non-arctic sections (diploids with 
sexual reproduction). 

Key words: Potenlilla, the circumpolar Arctic, check-list, species, hybrids, hybridogenous species, 
floristic areas (subprovinces). 


The priority task of the international (prior to September 1998 — the binational: 
Russian-American) project «Panarctic Flora» has been agreed to be the preparation of the 
annotated critical check-list of the circumpolar arctic flora (Yurtsev, 1991, 1992; Murray, 
Yurtsev, 1999). The present work has been made as a contribution to this check-list 
concerning one of the major and taxonomically difficult genera of the arctic flora which 
reveals all features of intense speciation in Late Cenozoic. Components of the speciation 
were hybridization, alio- and autopolyploidy, and agamic (including pseudogamic) 
reproduction. 

Since the Oslo workshop in 1998 when Norway, Canada and, later on, Iceland joined 
the project, the program of creating the check-list became more complex, and the territory 
of «Panarctic Flora» was extended to include North Atlantic Oceanic treeless sector (South 
Greenland, northernmost Iceland, northernmost Norway, and Murman Coast of Kola 
Peninsula). The final product is to be a collective work, with the present one being the 
core of it. So, this publication, created at the 1st phase of the project development, provides 
a draft version of the check-list as a starting point for the further collective research. 

The annotated check-list includes 60 species of the genus Potentilla L. native of some 
areas of the circumpolar Arctic, supplemented by the enumeration of 10 hybrid combi¬ 
nations more in the urgent need of additional studies (3 of them were described formally 
under binomials of their own). Many of the former 60 taxa are also thought to be of a 
hybrid origin. The core for the check-list is provided by the author’s treatment of the 
genus for «Arctic Flora of the USSR» (Yurtsev, 1984), based on the revision of the LE 
collections and the data from field studies and from taxonomic and floristic literature. 
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Floristic sectors and areas of «Panarctic Flora». 

The boundaries of: a — the «Panarctic Flora» territory (extended version accepted in Oslo in 1998); b — longitudinal sectors: 
c — areas; d — the abyssal of the Arctic Ocean; e — of subjunits within an area. Full and abbreviated names of sectors and 
areas: West Eurasian sector (WEA.), areas: Svalbard (Svalb.), Kanin-Pechora (Kan.-Pech.), Ural-Novaya Zemlya (Ural-N 
Zeml.), Yamal-Gydan (Yam.-Gyd.); East Siberian sector (E S.), areas: Taymyr (Taym.), Anabar-Olenek (Anab.-Olen.). 
Kharaulakh (Kharaul.), Yana-Kolyma (Yana-Kolyma); Chukotka sector (C H.), areas: Continental (North) Chukotka (N 
Chuk.), Wrangel lsl. (Wrangel), South Chukotka (S Chuk.), Beringian (East) Chukotka (E Chuk.); Beringian Oceanic 
arctic sector (BO a), areas; North Beringian insular area (N Bering, ins.); Alaska-Yukon sector (AY), areas: Beringian 
(West) Alaska (W Alas.), North Alaska (N Alas.); East-Cental Canada sector (ECC), areas: Central Canada (C Can.). 
West lludsonian (W lluds.), Baffin-Labrador (Baff.-Labr.), Ellesmere (Ellesm.); Greenland sector (G.), areas: West 
Greenland (W Greenl.), North Greenland (N Greenl.), East Greenland (E Greenl.); North Atlantic Oceanic arctic 
sector (NAOa), areas: Jan Mayen lsl. (J. May.), North Iceland (N lcel.), North Fennoscandia (N Fennosc.), with two subjunits: 

North Norway (N Norw.), Kola Peninsula (Kola). 


Annotations include mostly taxonomic notes (where necessary) and the data on the 
presence/absence and the grade of commonness/rarity of a species in 23 areas, — those 
initially accepted in the Panarctic Flora Project, which basically correspond to the 
subprovinces of the Arctic floristic region (Yurtsev, 1994). In the present version of the 
check-list many critical notes from Dr. Jin Sojak to the 1st version have been taken into 
account along with some new data on leaf hair structure by scanning electronic microscope 
(Eriksen, Yurtsev, 1999). 

The abbreviations of the names of floristic sectors and areas of the «Panarctic Flora® 
territory are explained in the legend to figure. As compared to the original version of the 
floristic division of the Arctic (Yurtsev, 1994), in accordance with the decision of the 
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«Panarctic Flora» workshop in Oslo in 1998, the following new areas were included into 
the North Atlantic Oceanic arctic sector: North Iceland and North Fennoscandian, with 
two «administrative» subjunits: North Norwegian and the Murman Coast of Kola 
Peninsula. Symbols in brackets (if present) after the name of area, mean: 1) specification 
of the distribution of a taxon within this area: i — island(s), m — mainland, n — north, 
s — south, s* -— on the southern boundary of the area only, w — west, e — east; 2) grade 
of commonness/rarity of the taxon in this area: c — common (frequent), nc — non 
common (sporadic), r — rare. 


Genus Potentilla L. 

Subgen. Micropogon Bunge 

Sect. Biflorae (Th. Wolf) Schiman-Czeika 

1. Potentilla biflora Willd. ex Schlecht. CH: Wrangel (r), S Chuk. (n/nc), E Chuk. 
(c); AY: W Alas, (c), N Alas, (c); ECC: C Can. (i/r). 2n = 14 (here and below: Zhukova, 
Petrovsky, 1985). 


Subgen . Hypargyrium Fourr. 

Sect. Multifidae (Rydb.) Juz. 

2. P. pulchella R. Br. WEA: Svalb. (c), Ural-N Zeml. (n, i(m)/c); ES: Taym. (n/r), 
Anab.-Olen. (r), Yana-Kolyma (n/r); CH: Wrangel (c); AY: W Alas, (n/r), N Alas, (n/c); 
ECC: C Can. (c), W Huds. (c), Baff.-Labr. (nc), Ellesm. (c); G: W Greenl. (c), N Greenl. 
(c), E Greenl. (c). 2n = 28. 

Note 1. The hybrids with spp. of sect. Niveae: see below under NN 8, 16a, 16b, 17, 18, 19, also b (Sojdk, 
1986). 

Note 2. Along with the circumpolar subsp. pulchella, (3) subsp. gracilicaulis (Pors.) Jurtz. ( P. pulchella 
var. gracilicaulis Porsild) (Yurtsev et al., 1989 : 86) is met with in ES (Anab.-Olen.); CH (Wrangel), AY and 
ECC (more southern parts), the distribution and status of the latter need further exploration. 

P. agg. multifida: the 2 spp. below. 

— P. tergemina Sojak (P. multifida auct.). CH: E Chuk. (adventive: r). 

4. P. bimundorum Sojak (P. multifida auct.) AY: W Alas, (m/r); ECC: C Can. (w/r), 
W Huds. (s/r). 

5a. P. anachoretica Sojak var. anachoretica. ES: Taym. (m/r); Kharaul. (r); CH: N 
Chuk. (c), Wrangel (c), S Chuk. (nc), E Chuk. (w/c, e/r); AY: N Alas. (r). 2n = 28, 42, 
56. 


5b. P. anachoretica Sojak var. planiuscula Jurtz. CH: Wrangel (r), S Chuk. (r), E 
Chuk. (r). 

Note. A diploid karyorace, 2n = 14, is recorded from the Chersky Range in the subarclic North-Eastern 
Yakutia, and may deserve the recognition at species level. All 3 morphotypes differ in some details of 
ultrastructure of leaf pubescence (Eriksen, Yurtsev, 1999). The hybrids of P. anachoretica with spp. of sect. 
Niveae : see below NN 9, 10, 11, 12?, 13, 14. 

6. P. lyngei Jurtz. et Sojak subsp. lyngei. WEA: Svalb. (r), Ural-N Zeml. (i/r); G: E 
Greenl. (n/r — Trail Island); NAOa: N Fennosc.: Kola (r). 

Note. P. lyngei subsp. spissa Sojak ined. (WEA: Svalb.?; G: E Greenl. (n/c)) may represent a modification 
of P. lyngei s. str. (cf. also Eriksen. Nylchn, 1999; see N 15). 

7. P. wrangelii Petrovsky. CH: Wrangel (r). 

8. P. beringensis Jurtz. CH: E Chuk. (e/r). 
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Note. There are some reasons to suspect a hybrid origin of this taxon: P. pulchella x P. hyparaica. 

9. P. borealis Sojak (hybridogenous (hg): P. anachoretica x P. arenosa (Turcz.) Juz.). 
CH: N Chuk. (nc), Wrangel (r), E Chuk. (w, e/r); AY: N Alas. (r). 2n -42, 56. 

10. P. petrovskyi Sojak (hg: P. anachoretica x P. nivea L. s. ampliss.). CH: N Chuk. 
(s/r), S Chuk. (s*/r); AY: W Alas, (r), N Alas. (r). 2n = 28, 56. 

Note. The parent from the section Niveae is to be identified. 

11. P. tschaunensis Juz. ex Jurtz. (hg: P. anachoretica x P. nivea ap. Juz. s. 1.) CH: 
N Chuk. (r), S Chuk. (s*/r); AY: W Alas, (r)? 2n = 28, 56. 

Note. N 11 differs from N 10, besides the disposition of leaflets (predominantly) pseudopalmate versus 
mostly shortly pinnate, also in the type of tomentum on petioles: floccose vs. crispate. 

12. P. czegitunica Jurtz. CH: E Chuk. (ne/r). 

13. P. dezhnevii Jurtz. (hg: P. anachoretica x ?P. subvahliana Jurtz.). CH: E Chuk. 

0 ). 

14. P. murrayi Jurtz. (hg: P. subvahliana X ?P. anachoretica). AY: W Alas, (r), N 
Alas. (r). 

Note. This species differs significantly from N 13 in pubescence of petioles. 

15. P. insularis Sojak (hg: P. chamissonis Hult. x ?P. lyngei). WEA: Svalb. (nc); G: 
E Grcenl. (r). 

Note. According to Eriksen and Nylehn (1999), in greenhouse it acquires the habit of P. lyngei, including 
pinnate leaves, but differs from the latter in floccose (vs. crispate) tomentum of the leaf lower surface. 

16a. P. tolmatchevii Jurtz. et Sojak var. tolmatchevii (P. pulchella x P. arenosa). ES: 
Taym. (w/r); CH: Wrangel (r). 

16b. P. tolmatchevii var. zubkovii Jurtz. et Sojak (P. pulchella x ?P. chamissonis). 
WEA: Ural-N Zeml. (i/r). 

Note. The participation of P. chamissonis in hybrid origin of var. zubkovii is rather tentative. If it is proved, 
the taxon will receive the status of a separate hybridogenous species. 

17. P. subquinata (Lange) Rybd. (P. nivea var. subquinata (Lange) Hult.) (hg: 
P. pulchella x P. nivea ap. Juz.). WEA: Svalb. (nc); AY: N Alas, (r); G: W Greenl., E 
Greenl. 

18. P.pedersenii Rydb. (P. rubricaulis auct.) (hg: P. pulchella x P. sect. Niveae). 
ECC: C Can. (c), W Huds. (nw/nc), Baff.-Labr. (n/r), Ellesm. (c); G: W Greenl. (n/c), N 
Greenl. (n/r), E Greenl. (n/nc). 

19. P. uschakovii Jurtz. (hg: P. subvahliana Jurtz. x P. pulchella R. Br.). (Yurtsev, 
1988 : 1613). CH: Wrangel (r). 

Note. The plant has only ternate leaves and thus formally should be referred to the next section. 


Sect. Niveae (Rydb.) Juz. 

P. nivea agg. (Nrs 20, 21). 

20. P. crebridens Juz. subsp. hemicryophila Jurtz. (P. matsuokana Makino subsp. 
hemicryophila (Jurtz.) Sojak) (Sojak, 1989 : 752). ES: Kharaul. (nc?); CH: N Chuk. (c), 
Wrangel (c), S Chuk. (c), E Chuk. (w, s/c); AY: N Alas. (nc?). 2n = 28. 

21. P. nivea L. apud Juz. subsp. mischkinii (Juz.) Jurtz. (P. mischkinii Juz.; P. prost¬ 
rata Rottb. subsp. prostrata et subsp. floccosa Sojak, p. p. (Sojak, 1989 : 751)). WEA; 
Ural-N Zeml. (m, s/c); ES: Taym. (m/c), Anab.-Olen. (e/nc), Kharaul. (c), Yana-Kolyma 
(s*/r); CH: N Chuk. (c), Wrangel (c), S Chuk. (w/c), E Chuk. (c); AY: N Alas, (nc?); 
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ECC: C Can. (m, s/c), W Huds. (s/nc), Baff.-Labr. (c?); G: W Greenl. (c), N Greenl. (r), 
E Greenl. (c). 2n = 28, 56, 70. 

Note. In this treatment we retain the traditional concept of P.nivea L. (sensu Juz., also Hulten, 1945), 
following Eriksen et al. (1999). P. nivea L. ap. Juz. s. str. (=subsp. nivea) is spread in the high elevation areas 
of Scandinavia, Alps etc. within West Europe. Due to the problems of typification of this taxon, J. Sojak 
(1989 : 751) re-described P. nivea L. ap. Juz. as P. prostrata subsp . floccosa Sojak; he included here P. nivea 
L. ap. Juz. subsp. mischkinii (Juz.) Jurtz. var. niveiformis Jurtz. (Yurtsev, 1984) — i. e. specimens of the latter 
race with exclusively floccose petioles, but otherwise different from the West European plants. The distribution 
of subsp. mischkinii outside the Russian North is given rather tentatively and needs further research. The record 
of subsp. mischkinii from Svalbard in Yurtsev (1984) was not confirmed by SojSk (1. c.) and Elven et Elvebakk 
(writt. commun.). At the same time, Sojdk stressed out the similarity of many North American populations to 
the West European race. 


P. arenosa agg. (P. hookeriana agg.) (Nrs 22—26) 

22. P. tomentulosa Jurtz. (P. drymeja Sojak?; P. prostrata subsp. prostrata auct.: 
Sojak, 1. c.) (hg: P. arenosa x P. crebridens subsp. hemicryophila). WEA: Ural-N Zeml. 
(m/r); ES: Taym. (m/c), Anab.-Olen. (s*/r), Kharaul. (c); CH: N Chuk. (m/c), Wrangel 
(r), S Chuk. (c); AY: W Alas. (nc). 2n = 42, 70. 

23a. P. arenosa (Turcz.) Juz. var. arenosa ( P. nivea L. apud Sojak (1989); P. hooke¬ 
riana auct. non Lehm.). WEA: Kan.-Pech. (dr), Ural-N Zeml. (m, s/nc); ES: Taym. (m/c), 
Anab.-Olen. (s*/r), Kharaul. (c), Yana-Kolyma (m/r); CH: N Chuk. (c), Wrangel (c), S 
Chuk. (c), E Chuk. (nc); BOa: N Bering, ins. (s/r); AY: W Alas, (r), N Alas, (c); ECC: 
C Can. (c). 2n = 28, 42, 49, 70. 

23b. P. arenosa var. nipharga (Rydb.) Jurtz. ined. (P. nipharga Rydb.; P. nivea var. 
nipharga (Rydb.) Sojak (1989 : 754, fig. 1)). CH: ?; ECC: Ellesrn. (r); G: W Greenl. (r), 
E Greenl. (n/r). 

Note. The distribution of var. nipharga is given tentatively and needs the further study. 

24. P. chamissonis Hult. (P. kuznetzovii (Govor.) Juz. p. p. (Yurtsev, 1984); P. pros¬ 
trata subsp. chamissonis (Hult.) Sojak (1989:751)). WEA: Svalb. (w/nc), Kan.-Pech. 
(e/c), Ural-N Zeml. (i, m/c), Yam.-Gyd. (nc); AY: W Alas, (r), N Alas, (r); ECC: C Can 
(s/c), W Huds. (m/c), Baff.-Labr. (c), Ellesrn. (c); G: W Greenl. (c), N Greenl. (c), E 
Greenl. (c). 2n = 49, 56, 77. 

Note. The question of probable identity of P. chamissonis to the earlier P. kuznetzovii remains open due 
to the loss of the type specimen of the second species (LE). 

25. P. nubilans Sojak ined. (hg: P. chamissonis x P. hyparctica Malte). G: E Greenl. 
(r — Ardencaple Fiord). 

26. P. tikhomirovii Jurtz. (hg: P. arenosa x P. hyparctica). WEA: Ural-N Zeml. (m/r); 
ES: Taym. (m/nc); Anab.-Olen. (r); CH: N Chuk. (i, m/c), Wrangel (c), E Chuk. (w/r); 
AY: N Alas, (c); ECC: Ellesrn. (r). 2n = 42, 49. 

27. P. macrantha Ledeb. quoad typum ( P.jacutica Juz.). WEA: Ural-N Zeml. (m/r); 
CH: N Chuk. (c), E Chuk. (ne/r). 2n = 28. 

Note. The identity of P.jacutica with type specimen of P. macrantha Ledeb. is accepted here after Sojdk 
(personal communication in a letter, 1997). A hybridogenous species (sect. Niveae x sect. Aureae). 

28. P. anjuica Petrovsky. CH: N Chuk. (r). 2n = 42. 

Note. An endemic hybridogenous species (sect. Niveae x sect. Aureae ). 


P. uniflora agg. (Nrs 29—37) 

29. P. uniflora Ledeb. (P. ledebouriana Porsild, nom. superfl.). ES: Taym. (dr), 
Anab.-Olen. (e/c), Kharaul. (c), Yana-Kolyma (m, e/r); CH: N Chuk. (c), Wrangel (c), S 
Chuk. (c), E Chuk. (c); AY: W Alas, (r), N Alas. (r?). 2n = (14), 28, (42). 

Note 1. Hultdn (1968 : 612) recorded it from ECC: W Huds. (r): the specimen needs examination. 
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Note 2. A lectotype has to be selected. Type sheet is a mount of four elements from different localities. 

30. P. gorodkovii Jurtz. (hg: P. uniflora x P. nivea L. apud Juz. subsp. mischkinii). 
ES: Anab.-Olen. (dr), Kharaul. (nc); CH: N Chuk. (c), Wrangel (c), E Chuk. (w, e/c); 
AY: W Alas, (nc), N Alas. (c). 2n = 28, 42, 49, 56. 

31. P. vulcanicola Juz. CH: S Chuk. (c), E. Chuk. (c); AY: W Alas. (nc). 2n = 28. 

32. P. vahliana Lehm. G: W Greenl. (c), ?N Greenl. (nc). 2n = 42. 

Note 1. Voucher specimens from Baffin 1. with 2n = 48, 56 (Dansereau et Steiner in Bull. Torrey Bol 
Club 83, 2) should be examined as well. 

Note 2. Nom. nov. for P. hirsuta Vahl ex Horneman. The type from Greenland. 

33. P. subvahliana Jurtz. (P. vahliana auct. non Lehm.). ES: Taym. (m/r); CH: N 
Chuk. (r), Wrangel (c), S Chuk. (nc), E Chuk. (c); AY: W Alas, (c), N Alas, (c); ECC: 
C Can. (m, i/c), W Huds. (m, i/c), Baff.-Labr. (m, i/r), Ellesm. (c). 2n = 28. 

34. P. subgorodkovii Jurtz. (hg: P. subvahliana x P. crebridens subsp. hemicryophila ) 
(Yurtsev, 1993 : 83). CH: N Chuk. (r), Wrangel (nc), E Chuk. (w/r); AY: W Alas, (nc), 
N Alas. (c). 

35. P. villosa Pall. BOa: N Bering, ins. (?); AY: W Alas. (?). 

Note. A diploid set of chromosomes 2n = 14 is counted in the Queen Charlotte Islands’ population (Taylor. 
Mulligan, 1968) and in populations from Kodiak Isl. (B. Eriksen, pers. comm.). 

36. P. villosula Jurtz. subsp. villosula (hg: P. villosa x ?P. vulcanicola (vel P. uniflo¬ 
ra?)). CH: S Chuk. (c), E Chuk. (c); BOa: N Bering, ins. (c); AY: W Alas. (c). 2n = 28. 

37. P. villosula subsp. congesta Jurtz. (Yurtsev, 1993 : 84). CH: E Chuk. (c); AY: W 
Alas. (c). 


Sect. A rgentea (Th. Wolf) Juz. 

— P. impolita Wahlenb. (P. argentea subsp. impolita (Wahlenb.) Arcangeli). WEA: 
Kan.-Pech. (r — adventive ephem.); NAOa: N Fennosc.: ?N Norw (adventive ephem.). 

Sect. Pensylvanicae S oj ak (sect . T anac et if ol ia e (Th. Wolf) Juz.) 

38. P. pensylvanica L. (P. sibirica Wolf). CH: E Chuk. (r-adventive: Providenyie 
Settl.); ECC: ?C Can. (m, w/r). 

Note. Records from the lower reaches of Mackenzii R. are to be confirmed. 

39. P. nudicaulis Willd. ex Schlecht. (P. strigosa Pall., P. tundrarum Juz. ined.). (hg: 
P. pensylvanica x P. sanguisorba Willd. (Sojak, 1987 : 292—299)). CH: N Chuk. (w/c), 
S Chuk. (n/r). 2n = 28. 

40. P. brooksensis Jurtz. (Yurtsev, 1993 : 82). AY: N Alas. (r). 

41. P. litoralis Rydb. (P. virgulata A. Nelson, P. glabrella Rydb.). AY: W Alas, (r), 
N Alas, (ne/r); ECC: W Huds. (m, se/r), Baff.-Labr. (m, se/r). 

Note. Synonymization of P. glabrella with P. litoralis is based on the personal communication by J. Sojak. 


Sect. Rivales (Th. Wolf) Juz. 

— P. intermedia L. (inch P. heidenreichii Zimmet.). WEA (s/r); NAOa: N Fennosc.: 
N Norw. (adventive ephem.). 

— P. norvegica L. subsp. norvegica (P. monspeliensis L.). WEA: Kan.-Pech. (e/r-ad- 
ventive ephem.), Yam.-Gyd. (sw*; r-adventive ephem.); CH: E Chuk. (w/r-adventive); 
G: W Greenl. (s-adventive ephem.); NAOa: N Fennosc.: N Norw. (adventive ephem.). 

42. P. norvegica subsp. hirsuta (Michx.) Hyl. ECC: C Can. (s, m/c), W Huds. (s/c), 
Baff.-Labr. (m, s/c); G: W Greenl. (r-adventive). 2n = 56. 
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Sect. Chrysanthae (Th. Wolf) Juz. ex Schiman-Czeika 


— P. thuringiaca Bernh. ex Linx. (incl. P. goldbachii Rupr.). NAOa: N Fennosc.: 
Kola (w-adventive). 

43. P. anadyrensis Juz. CH: S Chuk. (nc.) 2n = 14. 

44. P. stipularis L. WEA: Ural-N Zeml. (m/c), Yam.-Gyd. (nc); ES: Taym. (m/c), 
Anab.-Olen. (nc?), Kharaul. (c), Yana-Kolyma (m/nc?); CH: N Chuk. (c), Wrangel (r), 
S Chuk. (n/nc), E Chuk. (w/c); AY: N Alas, (r); G: E Greenl. (r). 2n = 28, (70). 

Note. A special form, described as var. groenlandica Th. Sorens., occurs in isolated localities on the 
Wrangel Island (CH: Wrangel) and in Northeastern Greenland (G: E Greenl.). 

Sect. Ranunculoides (Th. Wolf) Juz. ex Czerep. 

45. P. fragiformis Willd. ex Schlecht. CH: S Chuk. (nc), E Chuk. (c). 2n = 42, 56. 

Note. A sea-coast halophyte, lacking on the American coast. 

46. P. ranunculus Lange (P. diversifolia subsp. ranunculus (Lange) Porsild). G: W 
Greenl. (r). 2n = 98. 

Note. Taxonomical status of the Greenland population is to be specified. According to J. Sojak (pers. 
comm. 1997) the type of P. ranunculus Lange corresponds to that of P. glaucophylla Lehm. from the Cordilleran 
North America. 


Subgen. Potentilla (Dynamidium (Fourr.) Juz.) 

Sect. Dumosae Sojak 

47. P. elegans Cham, et Schlecht. ES: Kharaul. (nc); CH: N Chuk. (c), Wrangel (c), 
S Chuk. (c); E Chuk. (c); AY: W Alas, (c), N Alas. (se/c). 2n = 14. 

Note. This species is related to a Yunnan alpine plant P. dumosa (Franch.) Hand.-Mazz. (J. Sojak, person, 
commun.). 


Sect. Aureae (Th. Wolf) Juz. 

P. hyparctica agg. (Nr. 48—49) 

48. P. hyparctica Make subsp. hyparctica (P. emarginata Pursh, 1814, non Desf., 
1804). WEA: Svalb. (c), Kan.-Pech. (n/r), Ural-N Zeml. (c), Yam.-Gyd. (n/c); ES: Taym. 
(i, m/c), Anab.-Olen. (c), Kharaul. (c), Yana-Kolyma (i, m—n/c); CH: N Chuk. (c), 
Wrangel (c), S Chuk. (nc), E Chuk. (c); BOa: N Bering, ins. (c); AY: W Alas, (nc?), N 
Alas, (c); ECC: C Can. (c), W Huds. (c), Baff.-Labr. (c), Ellesm. (c); G: W Greenl. (c), 
N Greenl. (c), E Greenl. (c). 2n = (28), 42. 

49. P. hyparctica subsp. nivicola Jurtz. et Petrovsky. ES: Anab.-Olen. (?), Kharaul. 
(?), Yana-Kolyma (m/r); CH: N Chuk. (nc), Wrangel (nc), S Chuk. (c), E Chuk. (c); AY: 
N Alas, (n/r) 2n = 28, (49). 

Note. The populations from Anabar-Olenek and Kharaulakh areas (ES) are not typical. 

50. P. pulviniformis Khokhr. ES: Taym. (m/r), Kharaul. (r); CH: N Chuk. (nc), 
Wrangel (r), E Chuk. (r). 2n = 42, 49, 56. 

Note. Distinctiveness of this old alpine pulvinate species of NE Asia regarding the arctic P. hyparctica 
got additional confirmation in data of Eriksen, Yurtsev (i 999) on the ultrastructure of straight hairs on leaves 
and petioles: verruculose in P. hyparctica, but smooth in P. pulviniformis. 

51. P. tschukotica Jurtz. et Petrovsky, (hg: P. pulviniformis x P. uniflora). ES: Anab.- 
Olen. (ne/r), Kharaul. (nc); CH: N Chuk. (c), Wrangel (r), BOa: N Bering, ins. (w/r). 

Note. A rather variable taxon, possibly including not one hybrid combination of parents from sect. Nivea 
and Aureae (e. g. P. hyparctica x P. uniflora). 
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P. gelida agg. (Nr. 52—54) 


52. P. gelida C. A. Mey. subsp. boreo-asiatica Jurtz. et R. Kamel. WEA: Ural-N 
Zeml. (i-s/r, m/c), Yam.-Gyd. (r); ES: Taym. (sw/c); CH: S Chuk. (s/r). 

53. P. crantzii (Crantz) Beck. WEA: Svalb. (nw/nc), Kan.-Pech. (i, m/c), Ural-N 
Zeml. (i/nc, m/c); ECC: Baff.-Labr. (i, m/c); G: W Greenl. (c), E Greenl. (c); NAOa: N 
Icel. (c), N Fennosc.: N Norw. (c), Kola (c). 2n = 42. 

Note. A tetraploid cytotype, 2n = 28, is recorded from the mountains of Central Europe. 

54. P. scandica Sojak (1985 : 264). (hg: P. crantzii x P. gelida subsp. boreo-asiatica). 
ES: Taym. (w, m/r). 

Note. The main area of distribution of this hybridogenous taxon lies in the mountainous Scandinavia. 

55. P. protea Sojak (1985 : 265). (hg: P. hyparctica x P. crantzii. WEA: Ural-N Zeml. 
(i, m/nc); ECC: Baff.-Labr. (se/r); G: W Greenl. (r), E Greenl. (e/r); NAOa: J. May. (r). 

56. P. rubella Sorens. ( P. rubelloides Petrovsky), (hg: P. stipularis x P. hyparctica). 
ES: Taym. (m/c), Anab.-Olen. (e/r), Kharaul. (e/r); CH: N Chuk. (nc), S Chuk. (s*/r); G: 
E Greenl. (r). 2n = 28, 42. 

Sect. Potentilla (sect. Tormentillae Rydb.) 

57. P. erecta (L.) Raeusch. NAOa: N Icel. (r); N Fennosc.: N Norw. (nc), Kola (nc). 

Subgen. Chenopotentilla (Focke) Juz. 

P. anse rina agg. 

58. P. anserina L. WEA: Kan.-Pech. (m, w/nc?); ECC: C Can. (m/r), W Huds. (s/c); 
G: W Greenl. (s/r), E Greenl. (s/r); NAOa: N Icel. (c); N Fennosc.: N Norw. (nc), Kola 
(c). 2n = 28. 

Note. 2n = 35, 42 are known in some non-arctic populations. 

59. P. egedii Wormsk. subsp. egedii. WEA: Kan.-Pech. (c), Ural-N Zeml. (m/r); ES: 
Kharaul. (r); CH: N Chuk. (nc), S Chuk. (c), E Chuk. (c); BOa: N Bering, ins. (r?); AY: 
W Alas, (w/c?); ECC: C Can. (s/c), W Huds. (se, m/c), Baff.-Labr. (c); G: W Greenl. 
(s/c), E Greenl. (s/nc); NAOa: N Icel., N Fennosc.: N Norw. (c), Kola (c). 2n = 28, 35, 
42. 

Note. A coastal halophyte. In N Chuk. — only in Chaun Bay. On the Gilmimlinei Hot Springs (CH: E 
Chuk.) is a rather peculiar var. thermalis Jurtz. with laciniate brackets. 

60. P. egedii subsp. pacifica (Howel) Sergienko (P. egedii subsp. grandis (Torrey et 
Gray) Hull.). AY: W Alas. (r). 

Hybrids or hybridogenous taxa in urgent need 
of additional studies 

a) P. anachoretica Sojak x IP. pulchella R. Br. (Yurtsev et al., 1989:86). CH: 
Wrangel (r). 

b) P. x safronovae Jurtz. et Sojak ( P. hyparctica Malte x P. pulchella R. Br.) (Yurtsev, 
1988 : 1615). WEA: Svalb. (r); ES: Yana-Kolyma (n, m/r); CH: Wrangel (r); ECC: Ellesm. 
(r — Ponds Bay, 1984, Lyale (K.)). 

Note. At least some of the plants collected may represent a single (individual) hybrid, but not the 
hybridogenous self-reproducing populations. 

c) P. hyparctica Malte x P. nivea L. ap. Juz. G: (r — Cap Ravn, leg. T. Bocher). 

d) P. uniflora Ledeb. x P. arenosa (Turcz.) Juz. CH: Wrangel (r). 
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e) P. subvahliana Jurtz. x IP. arenosa (Turcz.) Juz. CH: Wrangel (r); AY: N Alas, 
(n/r). 

f) P. villosula Jurtz. subsp. congesta Jurtz. x IP. vulcanicola Juz. AY: W Alas. (r). 

g) P. xarctolitoralis Jurtz. (P. litoralis x P. arenosa) (Yurtsev, 1993:79). AY: W 
Alas. (r). 

Note. A single specimen collected may represent an individual hybrid. 

h) P. stipularis L. x P. arenosa (Turcz.) Juz. CH: N Chuk. (r). 

i) P. litoralis x P. hyparctica Make. ECC: ?Baff.-Labr. (r). 

j) P. taigae Sojak (P. litoralis x P. crantzii (East Canada: outside the Arctic?). 


The distribution of species diversity of Potentilla 
in the circumpolar Arctic 

The species concept in the genus Potentilla comprising both sexual and facultatively 
agamospermous reproductions in various proportions makes a problem (Eriksen, 1999). 
As seen from the above check-list one suspects a hybridogenous origin in a significant 
portion of the Potentilla species. But one should realize that in the most cases the hybrid 
origin of concrete taxa is but a hypothesis to be tested in a variety of ways. Though in 
some cases the field taxonomist meets the plants with intermediate characters or a 
combination of characters of the putative parents only in the sites where both of them 
occur, which is especially informative if the parents belong to various sections or even 
subgenera, and one of them is a rare plant in this locality; such situation is very common 
e. g., in hybridogenous populations of Potentilla anachoretica of the Multifidae sect, (a 
rare plant of carbonate tors) and more or less common plants of the Niveae section. At 
least theoretically one cannot deny that the same ansectors can produce different 
hybridogenous taxa as a result of evolution in different areas under different environments. 
One cannot agree with uniting two presumed hybridogenous species based only on 
supposition of the origin from the same parents (Sojak, 1986). 

Calculating the distribution of Potentilla species in various areas (mostly subprovinces 
of the circumpolar Arctic) revealed four various levels of species diversity in various 
parts (sectors) of the Arctic, with significant gaps between the levels. 

The highest level (20—26 native species per area) is recorded in 6 areas constituting 
the Beringian sector (North Chukotka — 24, Wrangel Isl. — 26, South Chukotka —- 23, 
East Chukotka — 26, West Alaska — 22, North Alaska — 23 species). They are divided 
into the Asian and the American Beringia subsectors by the N Beringian insular sector 
with oceanic climate. Quite remarcable is the maximal species diversity not only in East 
Chukotka (Chukchi Peninsula), but also in Wrangel Island (with 2 endemic potentillas!). 

The next level (11 —16 species per area) is seen in Ural-Novaya Zemlya — 14, 
Taimyr — 15, Anabar-Olenek — 11, Kharaulakh — 14; Central Canadian — 12, West 
Hudsonian — 11, Baffin-Labrador — 12, West Greenland — 13, East Greenland — 16 
species. They are mountainous areas, most often with continental climate or with 
overlapping continental and oceanic elements (e. g. Ural-Novaya Zemlya), some of them 
with floristic connections with the Beringian sector. 

A lower level (5—8 species per area) includes Svalbard — 8, Kanin-Pechora — 6, 
Yamal-Gydan — 5, Yana-Kolyma — 8, North Beringian insular — 7, Ellesmere — 8, 
North Greenland — 6: some of the areas with plain relief, some being most distant from 
Beringia (Svalbard, Ellesmere, N Greenland); North Beringian insular area is in the very 
center of Beringia, but with oceanic climate (in the epochs of sea transgressions). 

The lowest level (1—4 species per area) is recorded in Jan-Mayen — 1, North 
Iceland — 2, North Scandinavia: North Norway — 4, Kola — 4, i. e. in the areas opposite 
to the Beringian sector, with strongly oceanic climate. 

The comparison with situation in the genus Oxytropis (Fabaceae) (Yurtsev, 1999) 
shows the great similarity (a significant increase of species diversity towards Beringia) 



in combination with minor dissimilarity: the existence of an amphi-Atlantic element, in 
part derivative of Beringian and closing the gap in the distribution of the genus in the 
North Atlantic sector. 


Types of longitudinal distribution of Potentilla spp. in the Arctic 

Types of longitudinal distribution of Potentilla spp. in the circumpolar Arctic are as 
follows: 

Circumpolar: Potentilla pulchella, P. hyparctica subsp. hyparctica ; almost circum¬ 
polar: Potentilla egedii subsp. egedii (a number of gaps in Siberian Arctic), P. nivea subsp. 
mischkinii (gap in Europe) (total: 4 spp.). 

Amphi-Beringian (11 spp.): Potentilla biflora, P. tikhomirovii, P. uniflora, P. go - 
rodkovii, P. vulcanicola, P. subvahliana, P. subgorodkovii, P. villosula subsp. villosula and 
subsp. congesta, P. elegans. 

Asian Beringian (total 16 spp.): 

predominantly Asian (few localities on the American side of Bering Strait): Potentilla 
anachoretica, P. borealis, P. petrovskyi, P. tschaunensis, P. crebridens subsp. hemicryop- 
hila, P. hyparctica subsp. nivicola\ 

exclusively Asian: Potentilla anjuica, P. nudicaulis, P. anadyrensis, P. fragiformis, 
P. pulviniformis, P. tschukotica', 

the same, but in Asia in a single locality: Potentilla wrangelii, P. beringensis. 
P. czegitunica, P. dezhnevii. 

American Beringian (total 4 spp.): Potentilla bimundorum (known in NE Asia 
outside the Arctic!), P. murrayi, P. villosa, P. brooksensis', 

(altogether Beringian spp. 31!). 

Siberian (total 7 spp.): 

predominantly Siberian: Potentilla tomentulosa, P. arenosa var. arenosa, P. stipula- 
ris, P. rubella, P. gelida subsp. boreo-asiatica (gap in East Siberian Arctic); 

exclusively Siberian: Potentilla tolmatchevii var. tolmatchevii, P. macrantha (P. ja- 
c utica). 

Canadian (total 2 spp.): Potentilla pedersenii, P. litoralis. 

Amphi-Atlantic (total 6 spp.): Potentilla lyngei, P. insularis (?), P. subquinata. 
P. chamissonis, P. crantzii, P. protea. 

European-Atlantic (total 3 spp.): Potentilla tolmatchevii var. zubkovii, P. scan- 
dica, P. erecta. 

American-Atlantic (total 5 spp.): Potentilla arenosa var. nipharga, P. vahliana. 
P. norvegica subsp. hirsuta, P. nubilans, P. ranunculus. 

(altogether Altantic spp. 14). 

General conclusions to be inferred from the above figures are: 1) there is a very small 
number of circumpolar species of Potentilla ; 2) more than twice predominance of the 
Beringian (amphi-, Asian and American) species (31) over the Atlantic ones (14) by their 
number; the Beringian fraction of P. spp. numbers ca 1/2 from the total amount of 
Potentilla species; 3) the number of Asian Beringian spp. (16) is four times as great as 
that of American Beringian ones (4); the opposite situation occurs in the Atlantic sectors, 
though the difference is much lesser there (3 versus 5); 4) much more modest part is 
played by continental Siberian (7 spp.) and Canadian (2) elements in general set of 
Potentilla spp. of the Arctic. 


Modes of speciation 

The consideration of the taxonomical structure of the arctic potentillas shows different 
evolutionary traits and various intensity of evolution in Late Cenozoic. In some sections 
we see more or less wide distribution in some sectors of the Arctic (mostly Beringian) 
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of a single comparatively uniform, usually diploid sexual species (e. g. Potentilla biflora 
of subgenus Micropogon, with the main range around Central Asia, P. elegans of the 
alpine East Asian section Dumosae, or P. anadyrensis, 2n = 14, and P. stipularis, 2n = 28, 
two well-separated species of sect. Chrysanthae, certainly of different subsections). 
Whereas in three other sections, Multifidae and Niveae of the subgenus Hypargyrium and 
Aureae of the subgenus Potentilla (Dynamidium) we see all symptoms of intense recent 
speciation as a result of net evolution, combined with polyploidy and facultative 
agamospermy, sometimes with pseudogamy. 

So, in sect. Multifidae, species diversity (22 spp.) is composed by 7, evidently non 
hybrid species and by 15 hybridogenous ones, of which 12 are intersectional (X sect. 
Niveae) and 1 intergeneric (X sect. Aureae of subgenus Potentilla). 

Of 24 spp. of sect. Niveae only 6 spp. are not hybridogenous, whereas 18 are of hybrid 
origin: 3 infra-aggregate hybrids, 8 — interaggregate (infrasectional), 2 — intersectional 
(not to consider 12 intersectional hybridogenous species, Multifidae x Niveae, mentioned 
above), and 6 inter-subgeneric. 

Of 11 spp. of the sect. Aureae 5 are not hybridogenous, whereas 1 is an infra-aggregate, 
1 — interaggregate, and 4 are inter-subgeneric ones. Many of the species of the above 
3 sections have several chromosome numbers, from (28) (4x) to 70(10x), and few of 
them have a diploid karyorace. Sexual reproduction was recorded in some tetraploid taxa 
with 2n = 28 (e. g. Potentilla uniflora) and apomictic reproduction is known in P. arenosa 
agg. (Eriksen, pers. comm.). 

Many arctic potentillas populate naturally disturbed habitats with weak competition. 
It is remarcable that such not very common species as P. pulchella or P. anachoretica 
successfully hybridize with almost all sympatric species of Niveae section and some of 
Aureae section. 


Acknowledgements 

The author expresses his sincere gratitude to Dr. Jin Sojak (Praha), a world-wide 
monographer of the genus Potentilla, for his most valuable advises, critical comments, 
and herbarium exchange at the preparation of the treatment of the genus for the «Arctic 
Flora of the USSR» as well as for his criticism to the 1st version of this check-list. Our 
collaboration with Dr. Bente Eriksen (Goteborg University) in the study of leaf hair 
ultrastructure for the most of the Russian arctic Potentilla species was fruitful and 
promises many new clarifications (but also new puzzles!) in the taxonomy of this difficult 
genus in future. I owe special gratitude to my colleagues from the Komarov Botanical 
Institure (St.-Petersburg), and from other institutions in Alaska (USA), Canada, and 
Norway for their help during field works in many parts of the Arctic and the works with 
collections. 

This study as a part of the Panarctic Flora Project was supported by two grants from 
George Soros’ International Science Foundation (1994—1995) and a grant from the 
Russian State Program «Biological Diversity». 

REFERENCES LIST 

Elven R„ Elvebakk A. Vascular plants II A. Elvebakk, P. Prestrud (eds). A Catalogue of Svalbard 
Plants, Fungi, Algae and Cyanobacteria. Oslo, 1996. P. 9—55. 

Eriksen B. Species concept in apomictic plants — different solutions to the same problem II The 
species concept in the High North. Oslo, 1999. P. 72—80. 

Eriksen B., Jonsell B., Nilsson 0. Proposal to conserve the name Potentilla nivea (Rosaceae) 
with a conserved type // Taxon, 1999. Vol. 48. P. 165—166. 

Eriksen B., Nylehn J. Cases of phenotypic plasticity in leaves of Potentilla L. ( Rosaceae) II The 
species concept in the High North. Oslo, 1999. P. 191—200. 

Eriksen B., Yurtsev B. A. Hair types in Potentilla sect. Niveae and related taxa — terminology 
and systematic distribution II The species concept in the High North. Oslo, 1999. P. 201—222. 


141 



Hulten E. Studies in Poieniilla nivea group // Bot. Notis. 1945. Hf 2. P. 127—148. 

Hulten E. Flora of Alaska and neighboring territories. Stanford, 1968. 1007 p. 

Murray D. F., Yurtsev B. A. History of the Panarctic Flora (PAF) project // The species concept 
in the High North. Oslo, 1999. P. 15—22. 

SojakJ. Some new northern hybrids in Poientilla L. // Preslia. 1985. Vol. 57. P. 263—266. 
Sojak J. Notes on Poientilla. I. Hybridogenous species derived from intersectional hybrids of 
sect. Niveae x sect. Multifidae II Bot. Jahrb. Syst. 1986. Bd 106. N 2. S. 145—210. 

SojakJ. Notes on Potentilla. V. Poientilla pensylvanica group in Old World II Preslia. 1987. 
N 59. P. 289—305. 

SojakJ. Notes on Poientilla (Rosaceae ). VIII. P. nivea L. agg. II Candollea. 1989. Vol. 44. N 2. 
P. 741—762. 

Taylor R. L„ Mulligan G. A. Flora of the Queen Charlotte Islands. Pt 2. Cytological aspects of 
the vascular plants. Ottawa. 1968. P. i—ix + 1—149. 

Yurtsev B. A. The genus Poteniilla L. (lOpueB B. A. Pott Poientilla L. II B. A. lOpueB (Pea.). 
ApKTtwecKasi tjmopa CCCP. Jl„ 1984. Bbin. IX. H. 1. C. 137—234). 

Yurtsev B. A. Two new hybridogenous taxa of the genus Poteniilla ( Rosaceae ) from the 
northeastern Asia. (lOpueB B. A. JlBa tioBbix rn6pnnorenHbix Taxcoua H3 poaa Poientilla (Rosaceae) 
b CeBepo-BocTOHHoii A3hh // Bot. xypH. 1988. T. 73. Nl> 11. C. 1612—1618). 

Yurtsev B. A. Completion of the publication of the «Arctic Flora of the USSR» as a key event 
toward the publication of the «Panarctic Flora». (lOpueB B. A. 3aBepiueHne H 3 AaiiHH «ApKTH4ecKoii 
(jbiopbi CCCP» xax icuoMCBasi Bexa Ha noacrynax k «nanaptcTHMecKOH (jwiope» II Bot. xyptt. 1991. 
T. 76. N? 4. C. 489—498). 

Yurtsev B. A. Second Russian-American Panarctic Biota Project workshop, St. Petersburg, 
February 3—8 1992. (lOpueB B. A. Bropoe poccuficKO-aMepuKancKoe paGonee coBemamte no 
upoeKTy «naHapKTHMecKasi 6noTa» (CaiiKT-neTepGypr, 3—8 II 1992) // Bot. xypn. 1992. T. 77. 
Ns 11. C. 148—151). 

YurtsevB. A. New taxa of the genus Potentilla (Rosaceae ) from Arctic Alaska. (lOpueB B. A. 
HoBbie Taxcoitbi poaa Potentilla ( Rosaceae ) c ApKTHuecKOH Ajihckh // Bot. xypH. 1993. T. 78. N“ 11. 
C. 78—87). 

YurtsevB. A. Floristic division of the Arctic II J. Veget. Sci. 1994. Vol. 5. P. 765—776. 

Yurtsev B. A. Survey of arctic legumes with emphasis on the species concept in Oxytropis II The 
species concept in the High North. Oslo, 1999. P. 295—318. 

Yurtsev B. A., Polozova T. G., Sekretareva N. A. Supplements and corrections to the list of 
vascular plants of the Wrangel Island. Comm. 1. (lOpueB B. A., HoJi030Ba T. T., CexpeTapeBa H. A. 
UonojiHettHH u yrouHemut k ctiHCxy cocyaucrbix pacTeituii ocTpoBa Bpanrenst. CooGmeHHe 1 // Bran. 
Mock. oGm. hciiut. npupoau. Ota. Ghou. 1989. T. 94. Bbin. 3. C. 79—89). 

Zhukova P. G., Petrovsky V. V. Cytotaxonomical studies in some species of the genus Potentilla 
(Rosaceae) from Northern Asia. (XCyxoBa n. T., neTpOBCKuil B. B. HuTOTaKCOHOMunecKue uccne- 
AOBanuH ueKOTopbix bhuob poua Poientilla ( Rosaceae ) H3 CcBepnou A3 hh II Bot. *ypn. 1985. T. 70. 
N“ 8. C. 1070—1077). 
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hm. B. Jl. KoMapoBa PAH 
CaiiKT-fleTepSypr 


PE310M E 

CTaTbH npettCTaBjiaeT nepcuio anuoTupoBauiioro cmicKa («>/eK-j/ncTa») bhuob r/ouHMOptjjHoro 
poaa Poteniilla L. (Rosaceae) uupKyMnojtapHOH Apkthkh, cocTaanemiyio Ha rtepBOM 3Tane nouro- 
TOBKH KpHTHHCCKOrO 4eK-JlHCTa (jjjiopbl COCyUHCTblX paCTCHHH UHpKyMnO.THpHOfi ApKTHKH (lOpUCB, 

1991, 1992; Murray, Yurtsev, 1999). B ochobc uaimoii Bepcnu — oGpaGorKa poua jwa «ApKTH4ec- 
Koit cjjjtopbi CCCP» (lOpueB, 1984), uonojiiieHnaa uainibiMH Goucc noiuunx Hcc.TeaoBaiinii h 
nyGJiHKauHfi; yuTeiibi mhothc 3aMe4aunH Monoi'pacjja poaa J. Sojak k Go.tcc paimcH BepciiH (b 
pyKonHcu) h aarniwe no yjibTpacTpyxType oriymeHHa jtHCTbCB apKTHMecKiix iipeacTaimTe.'ieii poaa 
(Eriksen, Yurtsev, 1999). Ciihcok BKjnouaeT 60 bh/iob craGinHSHpOBaBuiHxcH rn6pnaoreniibix 
komGh uauHH h 10 iu6pnaHbix KOMGmiauuH, CTaTyc KOTOpwx TpeGyeT cucuHanbuoro yromieHiia. 
YKa3aHbi Ba^neiiiuHe chhohhmu, pacupeacaeinie TaxcoHOB no pahonaM «nanapKTH4ecKoii (j3aopbi» 
(Yurtsev, 1994, c aoGaa'iciiHCM Gei'ieciibix pahoHOB CeBepo-ATuaimiuccKOH OKeaiiitweCKOii tjjtiTO- 
xopnn: io*iiaa fpenaaHUHH, caMwc ccBepirwe paiioui.i Hcv/anamt n OciiHOCKanaHH, coniacuo 
peuteiiHio paGouero coBciuamiH no aaunoMy iipoeKry; Oc.to, IX—X 1999), yxa3ana oGuunocTb/pea- 
KOCTb Bima b KaxaoM paiionc. HaiOTCH TaKconoMiiMecKUc KOMMCinapitn k kputhhcckhm Taxconasi. 
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OTMeHCHbi HCTbipe ypoBHa BHaoBoro pa3Hoo6pa3na jiarmaroK: ot MaKCHMajibHoro b EepniirnncKOM 
ceKTope (21—26 b pafioHax) flo MHHHManbiioro (1 — 4) b CeBepo-ATJianTHHecKOM oKeanmecKOM 
ceKTope. Harm KJiaccnc})HKauHa apeanoB no aonroTHOMy pacnpoCTpanennio b ApKTHKe. Bhubi c 
BepHHiHHCKHM THnoM apeaaa (oco6eimo aMcfrn- n a3narcKo-6epMHrnHCKnc) cocthbjihiot okojio 1/2; 
ceBepo-aTJiaHTnnecKHx bhuob baboo Meiibme, unpKyMiiojiapHbix Bcero 4. Tpn cckuhh: Multifidae, 
Niveae (noflpofl Hypargyrium ) n Aureae (noflpofl Potentilla) fleMOHCTpnpyioT HHTeHCHBHoe BHflooG- 
pa30BaHne b no3fliieM KanH03oe — no ceTnaroMy rany (nan6ojiee xapaKrepiia MexceKunoHHaa 
rn6pHAH3auna b coHeramni c nojinnjionanen h araMocnepMnen). B to ace Bpe.Ma necKojibKO rpynn 
npcflcraB-ieiibi b BepHHrnncKOM ceKTope xopomo o6oco6jieHHbiM flnnjionaiibiM bhaom c cexcyajibHon 
penpoayKUHen. 


YRK 582.715 (571.63) Bot. xypH., 2001 r., t. 86, N° 6 

© P. B. .HyflKHH, C. B. roHHapoBa, C. A. BojiKoaa 

HOBblH BHfl POflA OROSTACHYS ( CRASSULACEAE) 

H3 nPHMOPCKOrO KPAfl 

R. V. DUDKIN, S.B. GONTCHAROVA, S. A. VOLKOVA. A NEW SPECIES OROSTACHYS ( CRASSULACEAE) 

FROM PRYMORSKY REGION 


Oimcaii HOBbiH bbji Orostachys gorovoii (Crassulaceae ), nponipacTaiomnii Ha Bbixojiax Kap6onaTHbix nopoa 
y c. EKaTepHHOBKa h Ha xp. Haimana3 (JIcDOBbiii) b 6accei1ne p. PlapTMaaHCKaa (CyaaH) FIpHMopcKoro Kpaa. 

K.1 10h e b bie cjiOBa: Orostachys, Crassulaceae, HOBbiii TaKcon. 

Pofl Orostachys Fisch., no mhchhio pa3Hbix aBTopoB, o6teflHHaeT ot 10 no 22 bhaob 
(BopncoBa, 1939; Ohwi, 1965; Ohba, 1978; Eggli et al., 1995; Ehjit, 1999), pacnpocTpa- 
Hemibix b yMepemioH 30iie, npenMymecTBenno b A3hh. B. H. BopotmuiOB (1966) ana 
cfmopbi cOBeTCKoro flajtbnero BocTOKa npnBoanji 5 bhaob Orostachys, a ii03xce 3 n 4 Buna, 
BKJiioHaa nx b cocTaB Sedum L. (BopoimmoB, 1982, 1985). Flo aamibiM T. A. Be3aejieBOH 
(1995), na poccnitcxoM JfajtbHeM Boctokc BCTpenaiOTca 6 bhaob Orostachys. 

ripn H3yHenHH cfuiopbi H3BecTHaxoB ripHMopcKOro Kpaa b 1998—1999 rr. Ha cyxHX 
me6nncTbix cicnoiiax xp. JIo30BbiH (MaHaajia3) P. B. flyaKHHbiM 6bui co6paH Orostachys, 
MOpcJjojiorHHecKH cxoahwh c O. malacophylla (Pall.) Fisch., oaHaKO hbho OTaHHaromniica 
ot nocaeaHero xpameBaTbiM (c MiiorOHHCJieHHbiMH aceCTXHMn M030JinCTbiMH yTOameiiHa- 
mh) KpaeM jihctoboh naacTniiKn. B pe3yabTaTe H3yHeHna MopcfioaorHHecKHx npH3iiaKOB 
co6pamibix o6pa3HOB, a Taxace cneitnajibHoit anrepaTypu no Orostachys (Makino, 1901, 
1910, 1940; Ohwi, 1954; Ohba, 1978, 1990; Ohba, Tagawa, 1990), aHTepaTypHbix 
hctohhhkob o cfmope poccHHCKoro flaabHero BocTOKa (BopoujHaoB, 1966, 1982; Be3ae- 
aeBa, 1995) h conpeaeabHbix perHOHOB (Nakai, 1909, 1952; Kitagawa, 1979; Noda, 1971; 
Ohwi, 1965; Chen et al., 1984; Lee, 1993) Mbi ycxaiioBHJiH, hto aaHHbiit BHa aBJiaeTca 
HOBbiM asm HayKn. flaaee npHBOAHTca onncaHHe 3Toro Bnaa (cm. pncyiiOK). 

Orostachys gorovoii Dudkin et S. Gontch. sp. nov. 

Planta biennis, monocarpica, glauco-viridis, ad 30 cm alta, interdum foliorum rosulas 
filiales formans. Radix verticalis, radicibus adventicis numerosis. Caulis floriferus vulgo 
simplex, raro ramosus, erectus, polyphyllus. Folia alterna, acutata, margine cartilaginea, 
in parte superiore incrassationes callosas, numerosas, irregulares gerentia, inferiora 
obovata, sessilia, superiora late lanceolata vel lanceolata, subsessilia, amplexicaulia. 
Inflorescentia — racemus spiciformis, multiflorus, foliosus, densus, cylindricus, bracteae 
a lanceolato-ovatis in inflorescentiae parte inferiore usque ad subsubulatas in parte 
superiore. Flores pentameri, in inflorescentiae parte inferiore pedicellati, pedicellis ad 
3 mm lg., in parte superiore subsessiles. Sepala elongato-triangulata, ad basin connata. 
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Orostachys gorovoii Dudkin et S. Gontch. 

a — oGiuhh BMH pacTeHHfl, 6 — ubctok (oGiuhh bmh), e — Kpaw h Bepxyiuica jiwcTa, ^ — K)BeHHJibHaa BereTaTHBHaa po3eT- 
Ka, d — jienecTOK c TbRHHKaMM, e — nJioao:incTHKn c weKTapHHKaMH, 


Petala virescentia, spathulata, paulo carinata, basi attenuata. Nectaria ad basin connata, 
anguste rectangularia vel anguste cuneata, latitudine triplo longiora. Androceum obdip- 
lostemoneum, stamina in numero 10, libera, biseriata, externa petalis opposita, interna — 
alterna, antherae flavae, subglobosae. Gynoeceum apocarpum, folliculi ovati, lateraliter 
compressi, basi attenuati, virides vel rubescentes, stigmatibus longis et tenuibus. 
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Typus: Regio Primorskiensis, distr. Partizansk, jugum Lozovij (Chandalaz), in 
declivitatibus schistosis siccis, 11 IX 1999, R. Dudkin (LE, iso- in Herb. Horti hot. 
Vladivostok et in Herb. Inst, biochim. Vladivostok). 

Affinitas: Specie O. malacophylla (Pall.) Fisch. affinis, sed foliis cartilagineis in 
parte superiore incrassationes callosas numerosas gerentibus differt. 

Planta calciphilia obligata, in denudationibus carbonaticis in systemate fl. Partizanskaja 
(Suchan) habitans. 

Species in honorem acad. P. G. Gorovoii nominatur. 

Cn30BaT0-3ejieH0e AByneraee MOnoxapiiHMecKOe pacTenne ao 30 cm Bbic., niioiaa 
o6pa3yiomee aoMepHHe po3eTKtt nHcraeB. Kopeitb CTepacneBon, c MiiorOMHcneHHbiMH 
attBeilTHBIIblMH KOptlHMH. IlBeTylltHH CTe6eJIb C)6bIMHO npOCTOH, pexe BeTBHCTblH, IipHMO- 
ctohmhh, rycTO o6aHCTBeniibiH. JlncTbH OMepeflHbie, 3aocTpemibie, rio xpaaM xpameBaTbie, 
b BepxHen Macra c MiioroMHcnemibiMH iiepaBHOMepHbiMtt M030AHCTbiMH yrojimeiiHsiMH, 
iiHaciine o6paTnOHHueBnaiibie, cHaanne, Bepxnne ujHpoKoaaHLteTHbie hjih nanuerabie, 
nOMTH cnaaMHe, CTe6aeo6aeMaiomHe. CoitBerae — rycTaa unaHHapHMecKaa o6ancTBeH- 
naa MHorouBeTKOBaa xonocoBHAHaa iracra, npHUBeraHKH ot namteTiio-aHtteBHaHbix b 
HHJKiieii Macra cottBeTHa ao iiiHaoBHanbix b ero BepxHeii Macra. LIbctkh neitTaMepnbie, b 
H nacHeii Macra coitBeraa na LtBeronoxcKax ao 3 mm an., b Bepxneii Macra noMra cnaaMne. 
MauteaHcraKH yannHeHHO-TpeyroabHbie, 6nn3 ociiOBaitna cpociuneca. JlenecTXH 3eaeno- 
BaTbie, aonaTMaTbie, neMitoro KHneBaraie, y ocitOBaiina OTTaityibie. HexTapiiHicH 6an3 
ocnoBaiina cpociuneca, y3KonpaMoyroabitbie nan y3KoneaenoBHaHbie, b 3 pa3a annHitee 
CBoeii lUHpHHbi. 

AnapoueH o6aHnaocTeMOHHbiH, TbiMHiitra b mhcjic 10, CBo6oanbie, b 2 xpyrax, Hapyac- 
iibie cynpoTHBiibie aenecTxaM, BHyrpenHHe OMepeaiibie, iibuibUHtra xcenraie, iiomth tuapo- 
Bnanbie. rnHeueii arioxapnitbiH, jihctobkh anueBnanbie, cnaiocnyrbie c 6okob, y ociiOBa- 
Htta OTTanyrbie, 3enenbie nan xpacHOBaTbie, c anHiiiibiMH n toiikhmh crajioanaMH. 

T h n: npHMopciotH xpafi, napra3ancKHH p-n, xp. JIo30BbiH (Hauaaaa3), Ha cyxitx me6iiHC- 
Tbix CKaonax. 11 IX 1999. P. B. JlyztKHii (LE, H30 b repOapnax BoTaiiHMecKoro caaa-HHcraTyra 
HBO PAH h THXOOKeancKoro HH-Ta 6HOOpraHHMecxoii xhmhh BBO PAH). 

PoacTBO. BaH30K x BHay O. malacophylla, ho oTaHMaeTca aHCTbaMH, no xpaaM 
xpameBaTbiMH b Bepxiieit Macra c MHoroMHcaemibiMH M03oaHCTbiMH yroameHHaMH. 

06aHrarao xanbuecfiHAbHoe pacTeitHe, o6HTaiomee tia o6Ha>xeHHax xap6oHarabix 
nopoa b 6acceHiie p. nap-nmHexaa (CyMan). 

Bna Ha3Ban b MecTb axatteMHxa n. T. TopOBoro. 
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THXooKeaHCKHH HHCTMTyr 6HOopraHHHecKoii xhmhh JJBO PAH IJonyMeHO 19 V 2000 

BaaaHBOCTOK 

BoTaHHHecKHii c<m-nncTHTyr JJBO PAH 
BaaaHBOCTOK 


SUMMARY 

A new species Orostachys gorovoii Dudkip et S. Gontch. is described. This species grows only 
on carbonate rocks of Partizanskaya (Sutchan) River basin, Lozovy mountain ridge in Primorsky 
region and differs from the allied species by cartilaginous leaf edge. 


YAK 582.949.1 
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HOBblH BHfl POM DRACOCEPHALUM ( LAM1ACEAE) 

H OJIOPHCTHHECKHE HAXOflKH B KHPrH3HH 

G. A. LAZKOV. A NEW DRACOCEPHALUM ( LAMIACEAE) SPECIES AND FLORISTIC FINDINGS 

IN KIRGHYZ REPUBLIC 


npuBepeHO oimcaHHe HOBoro Buna poaa Dracocephalum ferganicum Lazkov, a Taxxe CBe/ieHna o 
MCCTOHaXOXaeilHH 6 BHflOB, HOBbIX JUIH (JjJIOpbl KHpTH3HH HJ1H OTUejIbHblX peTHOHOB CpeflHeil A3HH. 

K ji io >i e b bie c.iOBa: hobbim bh/i, Dracocephalum, (JiaopHCTHMecKHe HaxoaKH, Knprn3na. 

B pe3yjibTaTe npocMOrpa CTapbix KOJiJieKijHH h BHOBb co6paimoro MaTepwana 6biJin 
BbiHBJietibi iieKOTOpbie HOBbie h He yKa3biBaBiunec5i paiiee jjjih KHprH3HH h OTaejibiibix 
perHOHOB CpeAHefi A3HH TaiccoHbi. Bee uHTHpoBamibie b pa6oTe o6pa3Ubi nepeaaHbi b 
rep6apHH BoTaiiHuecKOro mi-Ta hm. B. JI. KoMapOBa PAH (LE). JIy6jiHKaTbi xpanaTca b 
repSapHH BHOJioro-nOHBeHHOro HHCTHTyra HAH KHprH3HH (FRU). 

B pe3yjibTaTe o6pa6oTKH MaTepHajtOB, co6paHHbix bo BpeMH cobmccthoh KHprH3CKO- 
aMepHK3HCKOH 3KCneAHIJHH no H3)AreilHIO B3aHMOCBH3H HaceKOMbIX H TpaBHIIHCTblX 
coo6mecTB, 6bin BbiHBjieii noBbiit bha pOAa Dracocephalum L., onwcaHHe KOTOporo 
npHBOAHTCH Aajtee. 2Kn3HenHoit cfiopMoit, cfiopMOit h pacnonoKeiiHeM jmcTbeB 3tot bha 
nanoMHiiaeT D. alberti Regel, ot KOTOporo xopotuo OTJiHHaeTca ubctom p030B0-6eA0ro 
BeiiHHKa c KpacHbiMH TOHKaMH tia iiHxuieH ry6e. 

HoBbiit bha pOAa Dracocephalum L. 

Dracocephalum ferganicum Lazkov sp. nov. 

Plantae perennes laxe caespitosae. Caules numerosi adscendentes, ad 15 cm lg., 
simplices, pilis brevibus subappressis vestiti, e rhizomate apice ramoso una cum foliis 
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radicalibus rosulatis exeuntes. Caudicis rami residuis petiolorum foliorum emortiorum 
tecti. Folia glabra, supra atroviridia, subtus pallide viridia; rosularia ad 1.0—1.4 cm lg., 
0.8—1.2 cm It., ovoidea, late ovoidea vel subrotundata, apice obtusa, basi rotundata vel 
subcordata, margine rotundato dentata, petiolata, petiolis laminis sesqui-triplo longioribus; 
caulina in paribus 2—3, similia, 7—-10 mm lg., 4—8 mm It., brevipetiolata. Verticillastri 
2—4-flori, in inflorescentiam capitatam vel elongatam compactam 2—4 cm lg. conferti. 
Bracteae 4—6 mm lg., 2—4 mm It., obovatae vel oblongo obovatae, margine aristato- 
dentatae, glabrae, violaceo-virides. Pedicelli 1—2 mm lg., pilis brevibus tecti. Calyx 
8—10 mm lg., pilis brevibus eglandulosis tectus, tubulosus, indistincte bilobatus, dentibus 
acuminatis, tubo subrecto, 6—7 mm lg., labii superioris dente centrali late-ovoidei, 3 mm 
lg., 2—2.5 mm It., dentibus lateralibus triangularibus 3 mm lg., 1 mm It., labii inferioris 
dentibus anguste triangularibus, 3 mm lg., 0.8 mm It. Corolla roseo-alba, 16—18 mm lg., 
extus breviter pubescens, tubo 10—12 mm lg., labio superiore 3—3.5 mm lg., subcordato 
bifido, labio inferiore 4.5—5 mm lg., trilobato, lobo centrali reniformi, bifido, rubro 
punctato, lobis lateralibus brevibus. Stamina sub corollae labio superiore occultata vel vix 
exserta, antherae glabrae, filamenta pubescentia. Pistillum corolae labio longius, stigma 
bipartitum. Semina ignota. 

T y p u s: «Kirghizia, in declivibus generalibus boreali-orientalibus jugi Fergana, 18 km 
ad occidentali-austro-occidentem a pago Kasarman, angustiae fl. Urumbasch, 1550 m, in 
rupibus, 41°22' lat. bor., 76°48' lg. or., 15 VII 2000, G. Lazkov» (LE, iso — FRU). 

Affinitas. Ab affini D. albertii Regel corolla roseo-alba (non violacea) differt. 

MnorojieTHHe pbixjioaepnoBHHHbie pacxeHHH. Cxe6nn MnoroMHcnemibie, iipnnoatiH- 
Matomneca, npocrue, noKpwxbie kopoxkhmh, nonxH npnacaxbiMH BonocxaMH, BbixoaauiHe 
BMecTe c p03eTK3MH JiHCTbeB H3 pa3BexBjietmoro na Bepxymxe KOpiieBHuia. Bctbh 
K ayaeKca noKpbixbi ocraxKaMH nepeuiKOB OTMepmnx jincxbeB. Jlncxba rojibie, CBepxy 
TeMiio-3eJieiibie, CHH3y CBexno-3ejienbie; HHacnne 1.0 —1.4 cm ati., 0.8 —1.2 cm tunp., 
HHLteBHaHbie, uinpoKOHHueBHflHbie hjih iiomxh OKpyiJibie, Ha Bepxymxe Tynbie, b ocnoBa- 
hhh OKpyivibie hjih noMTH cepaueBHaiibie, no xpaio oKpyrno 3y6naxbie, MepeuiKOBbie, c 
HepeimcOM b nojiTopa-TpH pa3a npeBbiuiaiomHM iuiacxmiKy; CTe6jieBbie b HHCJie 2—3 nap 
riOflo6iibi ripHKOpneBbiM, 7—10 mm an., 4—8 mm mnp., KopoXKOMepeiiiKOBbie. Jloaciibie 
MyroBKH 2—4-UBeTKOBbie, co6paHbi b KOMnaKxnoe rojioBnaxoc hjih npoaojiroBaxoe 
coitBexHe 2—4 cm an. npHHBexiiHKH 4—6 mm am, 2—4 mm uinp., o6paxHOHHiteBHatibie 
hjih npoaojiroBaxo-o6paxHOHHiteBHfliibie, no xpaio ocxHcxo-3y6Maxbie, rojibie, cjjnojiexOBO- 
3ejieiibie. IIbcxohojkkh 1—2 mm jui., noxpbixbie kopoxkhmh ne>Kejie3HcrbiMH BOJiocKaMH. 
Hameuxa 8 —10 mm an., notcpbixan kopoxkhmh ne>Kejie3HCXbiMH BOJiocKaMH, xpy6naxa5i, 
neacno aByi-y6aH, c ocxpbiMH 3y6uaMH; xpy6Ka iiomxh npaMaa, 6—7 mm an.; uenxpajibHbiH 
3y6eu Bepxneii iy6bi ujHpoKoaHueBHaHbiH, 3 mm an., 2—2.5 mm niHp., 6oKOBbie 3y6itbi 
BepxneH ry6bi xpeyrojibiibie, 3 mm an., 1 mm iimp., 3y6itbi HHJKiieii ry6u y3KOxpeyrojibiibie, 
3 mm an., 0.8 mm uinp. BennHK po3oBo-6enbiii, cnapyacn kopoxko onymemibiH, 16— 18 mm 
an.; xpy6Ka 10 —12 mm an., cnapyacn kopoxko onymeimafl; Bepxnaa iy6a 3—3.5 mm an., 
iiomxh cepnueBHtinaH, aBynaape3aimafl, iihjkiihh ry6a 4.5—5 mm an., xpexjionacxnaa, c 
noHKOBHaiioH, c KpaciibiMH XOMK3MH, aByHaape3anu0H uenxpajibHOii h kopoxkhmh 6oko- 
bmmh jionacxHMH. XbiMHiiKH cKpbixbi non Bepxneii ryOoii BeiiMHKa hjih cnenca Bbicxynaiox, 
iibuibiiHKH rojibie, iihxh XbiMHiiOK onyLueinibie. IlecxHK anumiee Bepxneii iy6bi BeiiMHKa, 
pbuibite aBypa3jiejibnoe. CeMena neH3Becxnbi. 

T h n: «KHpi H3Ha, OepraucKiiii xpe6ex, ceBepo-BocxoMiibiii MaKpocioion, 18 km na 
3103 ox c. Ka3apMan, ynienbe p. YpyMOam, 1550 m, cKanw, 41°22'c. m., 73°48'B.a., 
15 VII 2000, T. Jla3bKOB» (LE, n3oxnn — FRU). 

IlapaxHii: «xaM ace, N 32136, 15 VII 2000, JI. P. Ohjuihiiii (L. R. Phillippe)» (ILLS). 

PoflcxBo. Or 6 ;ih3koio D. albertii Regel OTjninaercH po30Bo-6ejn>iM, a ne cjmojiexo- 

BblM BeHMHKOM. 

Pacrenne, no-BnaiiMoMy, onaeMUHiioe ana im3KoiopHii ceBepo-Bocxonuoro CKjiona 
OepraiicKoio xpeGra. Ha HaTKa.nbCKoM xpe6xe 6bin coGpan o6pa3eu 3MeeronoBiiHKa, no 
crpoeumo ManiCHKH h onymeimio pacxeiiHH naiiOMiinaiomHH nam uoBbiii bhu, c ornKex- 
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koh: «3an. TaHb-IIIanb, HarxanbCKHH xp., AcfmaTyncKoe necunnecTBO ,EIacananb-A6anc- 
koto KaiiTOna, aonnua p. UTOxapa, na cxanax no 6epery pexn, 28 VIII 1928, H3enc-JIn- 
ToBCKaa» (LE). Oanaxo aaHHbiii o6pa3eu OTnHnaeTca 6ojiee KpynitbiMH, b ocnoBaHHH acmo 
CepflueBHflHbIMH JIHCTbHMH C UJHpOKHMH 3y6uaMH. JJjlSi TOHHOTO OlipefleJieHHH 3TOro 
pacTeHHH Heo6xoflHMbi flonoaHHTejibHbie c6opbi, Tax xax, k coacanetmio, o6pa3eu 6bin 
co6paH nocne uBeTeima 6e3 BeimHXOB. 

OjlOpHCTHMeCKHe HaXOflKH 

1. Rindera cristulata Lipsky. HoBaa naxoaxa ana Khpth3Hh: «TanaccKHii xpe6eT. 
ymeJibe Kapa-KonH, 3naK0B0-pa3H0TpaBHaa jiyrocTenb, 12 VII 1960, B. IIIapaLuoBa; TaM 
ace, cy6[anbii.j JiyrocTenb, 14 VI 1956, ona ace (c He3penbiMH nnoaaMH); TaM ace, 
25 VI 1958, ona ace (c itBerxaMH h ne3pejibiMH nnoaaMH)». Panee BHa yKa3biBanca TOJibico 
c KypaMHHcxoro xp. (JIh, 1986). PacTeima H3 KHpnoHH, npn o6meM cxoacTBe c 
■ranoBbiMH o6pa3uaMH R. cristulata, OTJiHHaioTca 6ojiee anmmbiMH hhtbmh tumkhok h 
KpynHbIMH CBOflHKaMH. 

2. Galeopsis ladanum L. Panee b Cpeaiieil A3 hh 6hji H3BecTeH tojibko H3 oxp. Tam- 
xeiiTa (TyjiaraHOBa, 1998). JIna K.HprH3Hn npHBOanTca no cneaytomHM MaTepHanaM: 
«MccbiK-Kyjibcxaa o6ji., TtoncxHii pation, xp. Tepcxeii Ajia-Too, oxp. cTaimonapa hh- 
CTHTyra 6hojiothh „Kap-Kbipa” 16 IV 1985, P. AnaapoBa; Hoh-Kcmhh, 9 km na 3anaa ot 
c. Ak-Tio 3, ym. Kaparanbi-Eynax, 26 VII 2000, T. JIa3bKOB». 

3. Xeranthemum annuum L. 3anocnoe pacTenne, b nacToamee BpeMa mnpoxo 
paciipocTpaneHHoe na rajiemiHKax b Hyncxon aonmie, no ne oTMeneHHoe bo «®nope 
KHpra3CKOH CCP» n b «OnpeaejiHTene pacTeHnn Cpeanen A3 hh». Co6npaeTca mcctiimm 
HaceneiiHeM n ncriojib3yeTca ana n3roTOBjienna cyxwx 6yKeTOB. B«a neofluoicpaTHO 
Ha6ntoaanca b ii03aneneTiiHH nepHoa b cocToaunn, He aonycKaBtneM tomiioto onpeaene- 
Hna, b oxp. r. ToKMax. FlepBbiH c6op H3 KnprH3HH oTHocnTca k 1946 r.: «Knpr. CCP, 
MyncKHH panon, b 12 km ot ToxMaxa, Ha ranenHHKe (KOJUiexTop nen3BecTen)». Eonee 
n03fliiHH c6op: «KnprH3CKHH xp., BOCTOnnaa nacTb, Baonbaopont, Beaymeii b ym. KereTbi, 
1 VI 2000, T. JIa3bKOB». 

4. Salvia verticillata L. Bna He oTMenanca b «OnpeaenHTene...» (MaxMeaoB, 1987) 
ana CpenneH A3 hh. B xanecTBe 3anocnoro pacTenna yKa3biBanca Tonbxo ana ceBepiioro 
Ka3axcrana (TepexoBa, 1964). Co6pan cneayromHii rep6apHbm MaTepnan: «BocTOHiibiii 
xoHeu xpe6Ta Tepcxeii Ana-Too, ceBepnbiii Maxpocxnon, yujenbe pexn Mon-Kbi3bincy, y 
aopont, B. LUhxotob». Co6pana Tonbxo Bepxnaa nacTb pacTenna c coitBenieM, xoTopaa 
flaeT B03MoacnocTb onpenenHTb aaimbiii BHa. B. A. CynTanoBa (nHHiioe coo6meHHe) 
na6moaana noao6noe pacTenne Ha tom ace xpe&re, ho b ymenbe Tocop. Flo-BHaHMOMy, b 
HacToamee BpeMa sto 3anocnoe pacTeime aocTaTonno mHpoxo pacnpocTpaimnocb b 
MccbiK-KynbCKOii KOTnoBHiie. 

5. Centaurea solstitialis L. nonynauna 3TOro hoboto ana Khpth3hh 3anocnoro BHaa, 
b TeneHHe paaa JieT cymecTByeT Ha Atohiiokckom xp. B stom roay 6bin co6pan rep6apHbiii 
MaTepHan: «Atohhokckhh xp., ym. p. Kypncan, ckhoh kjjkiioh 3Kcno3HUHH, 6nH3 ycTba, 
24 VI 2000, M. FlHMeHOB, E. Kjiiohkob, T. JIa3bxoB». 

6. Youngia serawschanica (B. Fedtsch.) Babe, et Stebb. HoBbift BHa ana BnyrpenHero 
Taiib-IUana: «xpe6eT flacaMan-Too, 6jih 3 cnnaHHa pex Apua h Kapaxon, 2830 m naa 
yp. m., 40°48' c. m., 74°43' b. a., 18 VII 2000, T. JIa3bxoB». 

BnaroaapHOCTH 

Abtop BbipaacaeT 6naroaapHOCTb HaimonaribiioMy HaynnoMy ®OHay CLUA (U. S. 
National Science Foundation) 3a (f>HHancoByto noaaepacxy HCcneaoBaiiHH no H3yHeHHto 
B3aHM0CBa3H nacexoMbix c pacTHTenbiibiMH coo6mecTBa.MH b Khpih3hh. Bo BpeMa 
3xcneanLtHH, opraiiH3oBannoH b paMxax aamibix nccneaoBaiiHH, h 6binH co6paHbi Mare- 
pHanbi, nocnyacHBume ocuoboh ana aaimoH CTaTbn. 
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EHOaoro-noHBeHHbiii HiicTHTyr HAH noayMeHO 23 X 2000 

KapiTUHH 

BimiKeK 


SUMMARY 

A new species Dracocephalum D. ferganicum Lazkov is described. The data on 6 species newly 
recorded for Kirghyz Republic and for certain regions of Middle Asia are given. 


yflK 582.998 


Sot. xypn., 2001 r., t. 86, N; 6 


© O. B. Hepneea 

KOHCIIEKT BHflOB CEKIJHH PENDULIFLORAE, INTEGRAE 
POflA JURINEA ( ASTERACEAE ) 

O. V. CIIERNE V A. SYNOPSIS OF THE SPECIES OF THE SECTIONS PENDULIFLORAE, INTEGRAE 
OF THE GENUS JURINEA ( ASTERACEAE) 

npeacTaaieii KpimmeCKHH o63op BUaoB ceKUHii Penduliflorae h Integrae poaa Jurinea. B cociaB ceKUHH 
BHeceHbi H3MeneiiHH, rpaHHUbi ceKuuii yromiem.i, omicaHHH ceKUHii CKoppeKTHposaiibi h aoiioancm.i, cTpyKTypa 
ceKUHii nepepa6oiaiia. Bi.iaeaeubi noaceKimn, fleTaaH3HpoBano reorpacbuHecKoe pacnpocTpanenne bhuob. 

Kaioae b ue c.iosa: Jurinea , Cpeaiiaa A3 hh. 

IIpoflOJDKaeM ny6flHKauHio KpHTHMecKoii peBH3ttH poaa Jurinea Cass. (MepneBa, 1998, 
a, 6; 1999, 2000, a, 6). HacToamee HCcJiefloBamte nocBametio xpHTHHecKoMy o63opy bhaob 
ceKUHH Penduliflorae Iljin h Integrae Iljin. B pe3yjibTaTe pa6orbi yromieiibi rpaHHUbi h 
ttonojineiibi onHcattHH ceKunii, npoanajiH3HpoBaiia CTpyKTypa ceKUHti, Bbtueaeitbi HOBbie 
nojtceKUHH, ana xaxcfloro BHjja yKa3aiibi hctohhhk nepBooUHcaiiHH, ocHOBHbie CHHOHHMbi, 
CBeueHa ocuoBiiaa JiHTepaTypa no Bnuy, yKa3aH thii h Mecro ero xpaHenna, Bbifleaeiibi 
jieKTOTHiibi (ccjih 3To ite 6buio cueaano paiibtue), yKa3ano reorpacjtHMecKoe pacnpocTpa- 
iieitHe, npuBeueiibi neoOxoflHMbie KOMMeirrapHH. 

KpHTHHecKoe H3yueiiHe hobbix MarepHajiOB h 3 xp. Kapa-Tay ho3bojihjio onpeueJiHTb 
poucTBO BHtta J. eximia Tek., noMecTHB ero b cexu. Penduliflorae Iljin. Paiiee 3 tot bha 
paccMaTpHBajtca b cocTaBe cexu. Derderia (Jaub. et Spach) Iljin. 

AnajiH3 npH3iiaKOB BHflOB cexu. Integrae Iljin no3BOJiH.ii HasreTHTb BiiyrpH cexunn 
2 noztceKUHH. YTOHiieiiHaH CTpyKTypa ceKUHH 6oJiee ueTxo xapaxTepH3yeT ocoOemiocTH 
BHttoB 3Toro noflpa3flejieiiHa pofla. B cbh3h c bthm aHanmoM iiaiifleiio poflCTBO J. mariae 
Pavl. h J. nivea C. Winch, ao stoio paccMaTpHBaeMbix b cociaBe cexu. Chaetocarpae Iljin 
(MflbHti, 1962), a Taxxce J. helichrysifolia M. Pop., flo stoio paccMaTpHBaeMoro b cocTaBe 
cexu. Insculptae (Hjibrni, 1962). 

CexuHa 1. Penduliflorae Iljin, 1962, ®ji. CCCP, 27:721, 602, p. min. p., quoad 
typum. — Sect. Derdera (Jaub et Spach) Iljin, 1962, ®ji. CCCP, 27 : 647, p. min. p.; 
Hepii, 1998, Got. )xypn. T. 83, N? 9, 105, p. min. p. 
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Kop3miKH OflHiiomibie na BepxymKe ctc6ah hjih iieMiioroHHcneinibix BeTBeii, Miioro- 
UBeTKOBbie (6ojibine 100), Kpymibie, 25—35 mm b awaM. 06epTxa HauieBHAiiaa. JIhctohkh 
o6epTKH MiiorOHHCJieiiiibie, Miioropamibie, Bee 3aocTpeiiHi>ie b aaHHHbie, 8—15 mm aa.. 
Toluene, no xpaio c o6enx CTopoii luepoxoBaTbie ot uihahkob, koaiohkh. Ccmhiikh 
npoflOJiroBaTbie, rojibie, raaaKHe, Ha Bepxyiuice c 3y6naToH oKpaHHoiL Bchhhkh 28—45 mm 
an., xpaeBbie — OTomyTbie napyacy, ho ne noBHcJibie, ueiiTpaabUbie — TopnamHe BBepx. 
lUeTHHKH xoxojixa Oejibie, nepHCTbie. 

MiiorojicniHe pacTeHHH c toactmmh mepcTH cto- bo ha ohh bi m h KayaeKcaMH h tojictm- 

MH, 5-8 MM B AHaM., IipoCTblMH HJIH He3HaHHTejIbIIO BeTBHCTbIMH, oOblHIIO iycTO 

oOjIHCTBCHIIbIMH AO C3MOH KOp3HIIKH, CTe6AHMH. JIhCTBH KOXCHCTbie, JKeCTKOBaTbie, C 
o6eHx CTopoii 3ejieHbie, ueabiibie, ueAbiioKpaHiibie, npoaojiroBaTo-oBajibiibie, CTe6ae- 
Bbie — CHAHHHe, fljiHiiiio HH36eraiomHe hah y ociioBaima c yiuxaMH, oxBaTbiBaiomHMH 
CTe6ejib, h He3iiaHHTeAbno iiH36eraiomHe. 

Thh: J. robusta Schrenk. 

1. J. robusta Schrenk, 1845, Bull. Phys.-Math. Acad. Sci. Petersb. 3 : 109; HjibHH, 
1962, On. CCCP, 27 : 605, Ta6ji. 44; HepH. h UyKepBaiiHK, 1993, Onpea. pacT. CpeaH. 
A3hh, 10 : 385. 

OrmcaH H3 Ka3axcTana. 

Thu: «ln vallibus montium Chantau, 1843, Schrenk» (LE). 

Ka3axcTan (CeB. Taiib-IIIaub: Hy-HanHCKHe ropw, ropbi CioraTbi). 

2. J. eximia Tek. 1938, Got. MaT. (JleiiHiirpaa), 7, 6 : 123, Ta6ji.; Mabhh, 1962, On. 
CCCP, 27 : 646; Hepn. h UyKepBaimK, 1993, Onpea- pacT. CpeaH. A3hh, 10 : 391. 

OriHcan H3 Ka3axcTana. 

T h n; «Montes Kara-Tau syrdarjenses; in decliviis lapidosis Karn-Dzharyk, alt. 900 m 
s. m. 5 VII 1935, N 400, Tekutjev» (LE). 

Ka3axcTaH (3an. Tanb-ILfaub: xpe6eT Kapa-Tay). 

tloaoxceiiHe BHAa b cHCTeMe poaa ao iiocjieaneio BpeMeiiH 6 mjio ne cobccm hciimm. 
HMeiomHHCH b HameM pacnopflaceiiHH MaTepnaa no BHay ne aaBaa bo3mo>kiiocth aocTa- 
tomho iioapo6ho npoBecTH anaaH3 npH3HaicoB. Toabko H3yHeiiHe aonoaiiHTeabHoro 
rep6apHoro MaTepnajia, nocTynHBmero k HaM H3 xpe6ra Kapa-Tay, iio3bojihao naM tohiio 
onpeaeaHTb poacTBO 3Toro yAHBHTeabiioro BHaa h iiaiiTH eMy Mecro b CHCTeMe poaa. 

CeKitHH 2. Integrae Iljin, 1962, Oa. CCCP, 27 : 721,583. — Sect. Chaetocarpae Iljin, 1962, 
®a. CCCP, 27 : 677, p. p. — Sect. Insculptae Iljin, 1962, ®ji. CCCP, 27 : 723, 624, p. min. p. 

KopjHHKH oAHnoHHbie Ha BepxyniKax cTe6jieii, MnorouBCTKOBbie. 06epTKH ot y3KO- 
aaujeBHAHbix ao ujHpOKOMauieBHAHbix. JIhctohkh o6epTKH 3 —6-paanbie, Bee iipHacaTBie, 
npOAOJiroBaTO-aaHLteTHbie hah JianueTiibie, nocTeneiiHo jaocrpeiiHbie b naeiiaaTbie ocTpo- 
KotieaHH hah Bee paBubie no AAHne, na BepxymKe c h3bhjihctbim TpaBHHHCTbiM upHaaTKOM 
(J. tortisquamea). Ccmahkh o6paTiioiiHpaMHaaribiibie, 4-rpamibie, o6biHno co cmaacemibi- 
mh pe6paMH, roabie, raaaKHe hah toabko iioa MeaK03y6HaT0H KopoiiKoit caenca B3ayTbie 
h c OTaeabUbiMH 3y6aHKaMH no pe6paM hjih iioa KopoiiKoii. Bchhhkh Bee BBepx TopnamHe, 
12—22 mm aa. UJeTHiiKH xoxoJixa cne>Kiio-6eAbie, rycro mepoxoBaTbie hah nOHTH 
KOpOTKO nepHCTbie. 

IloAyKycTapiiHHKH hah MiioroaeTHHe TpaBbi c MHororaaBbiMH oapeBeciieBUJHMH Kay- 
AeKcaMH. Ctc6jih npocTbie hah ne3iiaHHTejibiio BeTBHCTbie, oGbiniio o6jiHCTBennbie b 
HHxcHeH noaoBHiie hjih noHTH no Bceii AAHiie. JlncibH bcc ueabiibie h uejiBHOKpaiiiibie, 
Hiioraa na BepxyuiKe TpolinaTbie (J. trifurkata ), peace b HHacnefi noaoBHiie c OTaeabUbiMH 
3y6uaMH (J. mariae). 

T h n: J. abolinii Iljin. 

Subsect 1. Sessilifoliae Tschern. subsect. nov. 

Folia caulina sessilia, non decurrentia. 

Typus: J. abolinii Iljin. 
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JlHCTbH CHflHMHe, lie iiH36eraiomHe. 

T h n: J. abolinii Iljin. 

1. J. abolinii Iljin, 1928, M3b. EnaBii. 6ot. cajta CCCP, 27, 1 : 83; oii *e, 1962, Oji. 
CCCP, 27 : 584, ra6ji. 45, pwc. 2; 4epH. h UyKepBan hk, 1993, Onpen. pacT. Cpenn. A3 hh, 
10:382. 

OnncaH H3 KnprH3HH. 

Twn: «Jugum Alexandri, fauces Buamskoje, in saxis arenosis rubris gypsoferis, 
27 VII 1926, N 734, R. Abolin» (LE). 

Kuprina (BHyrpeHHHH THHb-LUaiib: xpe6eT KnprH3CKHH AnaTay — BoaMcxoe 
ymejibe). 

H3BecTeH TOJibKO c xpacHbix rnncOHOCHbix necnanHKOB b SoaMcicOM ymejibe. 

2. J. caespitans Iljin, 1924, Eot. Mar. (JleiiHHrpaa), 5, 11 —12 : 167; on ace, 1962, 
Oji. CCCP, 27 : 587, Ta6ji. 43, pnc. 1; 4epn. n UytcepBaiiHK, 1993, Onpen. pacT. Cpejm. 
A3hh, 10 : 383. 

Onncan H3 Knprn3HH. 

Tun: «Andishan, accensus trajectum inter fl. Kok-Bulak et fl. Ak-Kur (accolae dextrae 
fluvii Kysyl-Ungur), 15 VIII 1911, N 1777, O. Knorring et Z. Minkwitz» (LE). 

KnprH3HH (3an. THHb-IIIaHb: xpe6Tbi Y3yHaxMaTCKHH, Atohiiokckhh, OepraHCKHH — 
ceB.-3an.). 

Bjih30k k J. abolinii, ho OTHnnaercH ot Hero b nepByro onepejtb ne3HaHHTenbHO pac-ronbi- 
pemio BeTBHCTbiMH ot ociiOBamtH (a ne npocTbiMH), ojiHCTBemibiMH paBHOMepno no Bceit 
flHHue (a He Text, hto JlHCTbH co6panbi maBiibiM o6pa30M b npHKopneByio po3erKy) ctc6jihmh. 

3. J. schachimardanica Iljin, 1961, Eot. MaT. (JlenHHrpaa), 21 : 386, pnc. 4; on ace, 
1962, Oji. CCCP, 27 : 585; MepH. h LfyKepBaiiHK, 1993, Onpejt. pacT. CpejtH. A3 hh, 
10 : 382. 

Onncan H3 KnprH3HH. 

Thii: «Systema fluminis Kara-Kasyk, in vicinitate balnearum Schachimardan, prope 
pagum Schachimardan, 30 VII 1935, N 169, M. Sovetkina» (TASH). 

K.Hprn3HH (naMHpo-Ajiait: xpe6er AjiaitcKHit — ceB.-3an.). 

4 . J.nivea C. Winkl. 1892, Tp. IleTep6. 6 ot. cana, 11, 2:312; MnbHH, 1962, On. 
CCCP, 27 : 694; MepH. h UyxepBaHHK, 1993, Onpejt. pacT. CpejtH. A3HH, 10 : 397. 

OnHCaH H3 KHprH3HH. 

Tun: «In itinere Pamirico prope Kawuk ad ripam fluminis Kysylssu, VI 1878, 
Kuschakewicz» (LE). 

Khpth3hh (naMHpo-Ajiait: AnaitCKafl flOJiHiia). 

Ot J. schachimardanica Iljin OTJiHHaeTca 6ojiee hh3khm, 8—20 (a tie 20—30) cm bmc. 
CTe6jieM h 6ojiee KpymibiMH, 20—25 (a ne 10—15) mm b ttwaM., tcop3HHicaMH. M. M. Mnb- 
hhmm paccMaTpHBajtca b cocTaBe cexitHH Chaetocarpae Iljin. 

5. J. trifurcata Iljin, 1961, Eot. MaT. (JleHHHipajt), 21 : 382, pwc. 1; on ace, 1962, On. 
CCCP, 27 : 593; Mepn. h UytcepBanHK, 1993, Onpejt. pacT. Cpejtn. A3hh, 10 : 384. 

OnHCaH H3 KnprH3HH. 

Thii: «Jugum Czatkal, divortia aquarum inter flumina Kara-Gaily et Karassu, in 
rupibus et inter fragmina lapidum, 29 VII 1927, N 64, M. Uspenskaja» (TASH). 

K.HprH3HH (3an. THHb-IIIaHb: xpe6eT MaTKanbcKHit). 

CpeflH BHflOB nOflCeKLtHH BblJteJIHeTCH npHKOpiieBbIMH H HHacIIHMH CTe6jieBbIMH JlHCTb- 
hmh, Ha Bepxymxe Tpexpa3jtejibHbiMH, no xpaio cHJibiio 3aBepHyrbiMH biih3 noHTH ho 
cpejmeii xchjikh. 


Subsect. 2. Decurrentifoliae Tschern. subsect. nov. 

Folia caulina decurrentia. 

Typus: J. eduardi-regelii Iljin. 

CTe6neBbie HHCTba HH36eraiomHe. 

T h n: J. eduardi-regelii Iljin. 
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6. J. eduardi-regelii Iljin, 1925, Tp. TypicecT. HayHH. 06m. 2 : 18, Ta6 a. 2; oh ace, 
1962, Oji. CCCP, 27 : 587; Hepii. h UytcepBaiimc, 1993, Onpea. pacT. CpeaH. A3hh, 
10: 383. 

OnwcaH H3 Y36eKHCTana. 

T mi: «3an. AjiaTay, y r. TaiUKeur, Meacay AK-Tar-Tait h Ax-Carora, VI 1872, 
KopojibKOB» (LE). 

Ka3axcTaH (3an. Taiib-IIIaiib: xpe6Tbi KapaTay, KapacaiiTay, YraMCKHil); Knprn3Ha 
(3an. THiib-UJaiib: xpe6™ HaTKaabCKHii, CaimajiaiucKHii); Y36eKHCTan (3an. Tsnib- 
LLIaub: xpe6Tbi KapacaiiTay, YraMCKHil, HaTKajibCKHii, KypaMHHCKHii). 

7. J. capusii Franch. 1883, Ann. Sci. Nat. (Paris), ser. 6, 16 : 328; Mjibnii, 1962, On. 
CCCP, 27 : 588; Hepii. h UyxepBaHHK, 1993, Onpea. pacT. Cpeati. A3hh, 10: 383. 

OnncaH m 3 Y36eKHcTana. 

Tun: «Ona Oulgane, dans les monts Tchirtchik, alt. appr. 1800 metres, 22 VIII 1881. 
Capus» (P). 

Ka3axcTan (3an. TaHb-IIIaHb: xpe6Tbi TajiacctcHH AaaTay, KapacaiiTay); KHprmHS 
(3an. Tsmb-LHaub: xpe6Tbi HaTKajibCKnii, CanaajiauJCKHH, OepraHCKHH — 3an.); Y36e- 
KHCTaH (3an. TaHb-LLIanb: xpe6rbi Kapacamay, FlcKeMCKHH, HaTKaabCKHii). 

Ot J. eduardi-regelii xopouio OTJiHHaerca b ochobhom oiiyiueHneM jmcTbeB, KOTopue 
y J. capusii CBepxy 3ejieiibie, mepoxoBaTbie, cim3y cepwe, nayTHHHCTo-BOHaomibie (a He 
OfliiouBeTiibie c o6chx ctopoh, ronbie, 3eaeiibie hjih ciiH3y c oneiib toiikhm nayrmiHCTbiM 
HajteTOM). 

8. J. mariae Pavl. 1950, BecTH. AH Ka3CCP, 3, 60 : 34, pnc. 11; MabHii, 1962, Oa. 
CCCP, 27 : 702; Hepii. h LlyKepBaiiHK, 1993, Onpea. pacT. CpeaH. A3hh, 10 : 383. 

OnncaH H3 Y36eKHCTana. 

Tun: «Distr. Bostandyk, montes Pskemenses, in saxosis prope macula novali sub 
summa, Aksar-ssaj, prope rupis Nanaj, 23 VII 1949, N. Pavlov» (LE). 

Y36eKHCTaii (3an. Taiib-IIIaiib: xpe6Tbi FlcKeMCKHH, HaTKaabCKHH — ror). 

Ouenb 6jih30k k J. capusii, ot KOToporo OTJiHHaeTca maBiibiM o6pa3oM nepaBHOMepHO 
Kpynu03y6HaTbiMH iio xpaio hjih iiohth JionacTiibiMH b HHaciieii nojiOBHiie (a He uejibiio- 
KpaitHblMH) npHKOpiieBbIMH H HHaCHHMH CTe6jieBbIMH JIHCTbHMH H 60 Jiee flJIHIIIIblMH, 

15—17 (a ne 10—15) mm an., BeimmcaMH. M. M. MjibHii (1962) paccMaTpHBajt bha b 
cexuHH Chaetocarpae Iljin. 

9. J. tortisquamea Iljin, 1924, Got. MaT. (JleiiHiirpaa), 5, 4:58; oh ace, 1962, On. 
CCCP, 27 : 590; Hepii. h LJyicepBaiiHK, 1993, Onpea. pacT. CpeaH. A3hh, 10 : 383. 

OnncaH H3 Y36eKHCTaHa. 

JleKTOTHn (HepneBa h. 1.): «In itinere inter Tschimgan et Britsch-Mulla, 6 VI 1914, 
N 1306, Z. Minkwitz» (LE). 

Ka3axcTau (3an. Tmib-IHaiib: xpe6eT KapacatiTay — ror); Y36eKHCTaH (3an. TaHb- 
IlIaHb: xpe6Tbi KapacaiiTay — ror, YraMCKHH, FlcKeMCKHH, HaTKajibCKnit — ioro-3an.). 

Cpean bhaob noflceKUHH BbiaejiaeTCH cjjopMOH jihctohkob o6epTKH, KOTopbie Bee iiohth 
paBHoit AJiHiibi, iiapyaciibie h cpeaiiHe jiMHeniibie, orraHyTbie b y3KHil TpaBaiiHCTbiii, 
H3orHyTbiii npnaaTOK, BiiyTpemiHe y3KOJiaimeTiibie, nocTeiieimo octcbhaho 3aocTpeHHbie. 

10. J. androsovii Iljin, 1924, Bor. MaT. (JleHHinpaa), 5, 11 —12 : 168; oh ace, 1962, 
Oji. CCCP, 27 : 591; Hepii. h UyxepBaHHK, 1993, Onpea. pacT. CpeaH. A3hh, 10 : 384. 

OlIHCatl H3 KHpTH3HH. 

JleKTOTHn (HepiieBa h. 1.): «In Fergana, Skobelev, montes prope pagum Utsch-Kur- 
gan, 30 V 1916, N 574, N. Androssov» (LE). 

KnprH3HH (TlaMHpo-AjiaH: xpe6er AnaitCKHn). 

11. J. macranthodia Iljin, 1924, Got. MaT. (JleiiHiirpaa), 5, 5 : 67; oh ace, 1962, Oji. 
CCCP, 27 : 591; Hepii. h UyKepBati hk, 1993, Onpea. pacT. CpeaH. A3hh, 10 : 384. 

OnHCail H3 K.HpTH3HH. 

Tnn: «Fergana; Osch, per proclive a trajectu Darbasa-bel in vallem Tara, 14 VI 1913, 
N 537, O. Knorring» (LE). 
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K.HprH3Ha (naMHpo-Ajiaii: xpe6eT AnaiicKHii — boct.). 

Oneiib 6 jih30k k J. androsovii, ot KOToporo cmiHHaeTCH 6oJiee icpyinibiMH, 30—40 (a 
He 20—25) mm Bbic. h 30 (a lie 15—20) mm tirnp., Kop3HiiicaMH h OTcyTCTBHeM yineK npn 
OCHOB3HHH CTeGjteBblX JIHCTbeB. 

12. J. kokanica Ujin, 1924, Bot. MaT. (JleHHurpaa), 5, 5 : 66; on *e, 1962, Cut. CCCP, 
27 : 592; *4epH. h UyxepBaHHK, 1993, Oripea. pacT. CpeaH. A3 hh, 10 : 384. 

OlIHCail H3 K.HprH3HH. 

JleKTOTHii (HepiieBa, h. 1.): «Rabat prope exitus fl. Karamujnak in vallem, steppa 
artemisieto graminieta, 29 V 1913, N 604, Z. A. Minkwitz» (LE). 

K.HprH3HH (naMHpo-Anati: xpe6eT TypKecTaHCKHii); Y36eKHCTan (naMHpo-Anati: 
xpe&rbi TypKecTaHCKHii, Ma;ibry3apcKHH, HypaTay); TaaxHKHCTaH (naMHpo-Anaii: xpeG- 
Tbi TypKecTaHCKHii, 3apac})iijaHCKHH — k. KyMaprj. 

CpeaH bh;iob noaceKUHH J. kokanica h J. helichrysifolia Bbme.naiorca noKpoBOM 
JIHCTbeB, KOTopwe CHJibHO inepoxoBaTbie ot rycTO pacnojio>Keiiiibix GyropKOB h h3bhjihc- 
Tbix ynjiomeHHbix MHoroiuieTOHHbix bohockob, cocpeaoTOHemibix ocoGeimo no >khjik3M 
h Bepxneii noBepxnocrH njiacTHHKH JiHCTa. 

13. J. helichrysifolia M. Pop. ex lljin, 1962, <t>n. CCCP, 27:724, 633; Heptt. h 
U yKepBaHHK, 1993, Onpea. pacT. Cpean. A3hh, 10 : 389. 

OiiHcan h 3 Taa>KHKHCTaiia. 

T h n: «Ad radices montium jugi Hissar in ditione Kschtut, in ripa fl. Negnot, 
M. Popov» (TASH). 

Taa>KHKHCTaH (naMHpo-Ajiaii: xpeGeT 3apac}HuaHCKHH). 

Oneiib 6jih30k k J. kokanica, ot KOToporo xopouio OTJiHHaeTca JiHCTbHMH jiHiieiiHbiMH 
(a ne npojiojiroBaTO-JiaHueTiibiMH), 1.5—2 (a lie 5— 6) mm uinp., c CHJibHO 3aBepnyTbiMH bhh3 
KpaBMH (a ne njiocKHMH). M. M. HjibHHbiM bha paccMaTpHBajica b ceKiiHH Jnsculptae lljin. 


BjiaroaapnocTH 

HccJiejiOBaiiHe BbiiioJiHeno npn cjtHHaHCOBoii iioaaepxKe Pocchhckoto c}x>Haa cjtyiiaa- 
MeHrajibHbix HCCJiejiOBaHHii (upoeKT Ns 00-04-48979). 

CnHCOK JlHTEPATYPbl 

fijibUH M. M. HarojiOBaTKa — Jurinea Cass. // Oaopa CCCP. M.; Jl., 1962. T. 27. C. 538 — 704. 
Jepneea O. B. Kphthhcckiih o630p bhjiob ceKUHH Corymbosae Benth. h Suffrutices lljin poaa 
Jurinea Cass. ( Asteraceae ) // Hob. chct. Bbicui. pacT. 1998a. T. 31. C. 250 — 256. 

1 Jepneea O. B. KoiicneKT bhaob ceKmiii Stechmania h Derderia poaa Jurinea ( Asteraceae ) // 
Bot. *ypn. 19986. T. 83. N°9. C. 98—105. 

Jepneea O. B. KoncneKT BHaoB cgkuhh Olgae, Nanae, Pendentifiorae poaa Jurinea ( Astera¬ 
ceae ) // Bot. jKypu. 1999. T. 84. N» 8. C. 112 — 119. 

Hepneea O. B. KoiicneKT BHaoB ceKmiii Stenocephalae ii Jurinea poaa Jurinea ( Asteraceae ) // 
Bot. *ypn. 2000a. T. 85. N» 12. C. 87—89. 

1 'Jepneea O. B. KpHTHnecKHH o630p BnaoB ceKLtim Neobellae Nemirova poaa Jurinea Cass. 
(Asteraceae ) // Hob. chct. bmcuj. pacT. 20006. T. 32. C. 169 — 177. 

BoTaiiHiecKnii miCTHTyr rioayMeHO 12 IX 2000 

hm. B. Jl. KoMapoBa PAH 
CaiiKT-rieTep6ypr 


SUMMARY 

A survey of the species from the sections Penduliflorae and Integrae of the genus Jurinea is 
presented. The section composition is changed, the section limits structure and descriptions are 
corrected. Subsections are separated and the species distribution is detailed. 
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YAK 582.579.2 


Eot. acypH., 2001 r„ t. 86, >e4 


© H. B. AjieKceesa 

O TAKCOHOMHHECKOM CTATYCE IRIS MUSULMANICA 
II /. KLATTII ( IRIDACEAE ) 

N. B. ALEXEEVA. ON THE TAXONOMIC STATUS OF IRIS MUSULMANICA AND I. KLATTII ( IRIDACEAE) 

OSoCHOBbiBaeTca raKconoMHMCCKaa caMOCTOHTCJibiioCTb Iris musuhnanica h /. klattii, KOTopbie flocraTOHBO 
npoflOJi*Hic.ibHoe Bpena pajiOM 6orannKOB o6i>ejiHiia.'ineb b ojihii biu; npoaHajunnpoBaHa hx MopijjojiorMHecfci* 
xapaKTepHCTHKa. 

K_i him e h i.ic caoBa: Iris musulmanica, /. klaliii , TaKConoMHH, CaMOCToaTCJibHoCTb bh.iob. 

Ha TeppHTopHH 3aKaBKa3bB npoH3pacTaeT paa cxoanbix, Tpyuno pa3JiHHHMbix bhqob 
noapoaa Xyridion (Tausch) Spach po;ia Iris L.: I. carthaliniae Fomin, I. klattii Kem.-NaL. 
I. musulmanica Fomin, /. pseudonotha Galushko, KOTopbie 6jih3kh k roxHoeBporieticicoMy 
1. spuria L. 

Iris musulmanica Fomin (1909, BecTH. T6hji. 6ot. caaa, 14 : 46. — 1. spuria L., subsp. 
musulmanica (Fomin) Takht. et Fed. 1972, <t»Ji. EpeBana : 10) 6i>iji oimcaii A. H. Oomh- 
hmm (Oomhh, 1909) no xHBbiM KOJUieicuHHM H3 cejia flaBajiy GbiBiu. 3pHBaHCK0ii ryGepuHH 
h repGapHbiM kojuickumbm A. B. UleaKOBiiHKOBa (GbiBiu. HaMeTaGaacKHH iioyp Ghbui. 
ApeuicKoro ye3aa Gbibuj. EjiHcaBeTiiojibCKoii ryGepiiHii). Thii xpaiiHTca b TGhjihch. 
flojiroe BpeMa b oTeHecTBeiiiioii JiHTepaType (Oeauemco, 1935; rpoccreiiM, 1940; KaparHH. 
1952; PoziHoneiiKO, 1961) npH3HaBajiacb caMOCToarejibHOCTb stoto Buaa. A. JI. TaxTaaaoiH 
h Ah. A. OeaopoB (1972) bo «<t»Jiope EpeBaHa» ripezuio>KHJiH KOMGHiiaqHio — 1. spuria 



PacnpodpaHeHHe Iris musulmanica (/, 2) h /. klattii ( 3 , 4) na KaBKa3e. 

1,3 — no rep6apm>iM o6pa3uaM, xpanamiiMCfl b Pcp6apHH EHH PA1I (LE!); 2 , 4 — no MaiepwanaM T. H. PoniionenKO 
h >tcHBbiM kojijickuhhm, xpanamuMca b EoTaiinnecKOM cany EHH. 
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subsp. musulmanica, npHiiaTyio paaoM 6 oTanH- 
kob (Mathew, 1975; AxBepaoB, MHp 3 oeBa, 
1982). 

M. Mathew (1981, 1989), oawi H3 icpyn- 
HeHLiiHx MonoipacftOB poaa Iris, othocht b 
CHiiOHHMbi 1. spuria subsp. musulmanica, /. vi- 
olacea Klatt, I. daenensis Kotschy ex Baker h 
I. klattii Kem.-Nat. 

/. klattii Kem.-Nat. (1948, b rpoccr. 
Onpea. pacT. KaBK. : 635. — 1 . violacea Klatt, 
1867, Linnaea 35 : 384, non Savi, 1815), 6bia 
na3BaH JI. M. KeMyaapHeii-HaTaa3e (1948) b 
HecTb GoTaiiHKa Klatt, oiiHcaBuiero H3 Taabiiua 
I. violacear Klatt. OaHaico nocaeaHee Ha3BaiiHe 
OKa3a;iOCb II03aHHM OMOIIHMOM H 6bLTIO 3aMe- 
Heuo Ha /. klattii. Thii onncauHoro H3 Taabuna 
/. violacea xpaHHaca b Bepanne h iioih6 npn 
noxape bo BpeMa BTopoii mhpoboh bohiibi. 

T. H. PoanoneiiKO (Rodionenko, 1972; Po- 
aHOneiiKO, 1977, 1981) npn H3ynenHH >kh- 
bux KoaaeKqHH BoraiiMHecKoro HHCTHTyTa 
hm. B. JI. KoMapoBa (BHH) PAH ycTaiiOBHa, 
hto onHCaHHbiii OoMHHbiM B«a Iris musulma¬ 
nica caeayeT paccMaTpHBarb b KanecTBe chiio- 
HHMa Bnaa I. klattii Kem.-Nat. (=/. violacear 
Klatt). Ilo 3 >Ke PoaHoiieiiKO (1988) npHxoanT k 
M iieHHio, hto TeiiaeimHa oGaeamieiiHa BHaoB 
I. notlia Bieb., 1. demetrii A. Achverd. et N. Mir- 
zoeva, /. halophila Pall., 1. sogdiana Bunge, 
/. carthalinia, I. klattii, I. musulmanica rioapo- 
aa Xyridion c I. spuria neBepna. 

B npoqecce H3yneHHH >khboio h rep6apno- 
ro Marepnajia 1. musulmanica h I. klattii HaMH 
6biJi oGnapyxen paa othhh HTea bnbix Mopcjto- 

aOTHHeCKHX IipH31iaKOB 3THX TaKCOIIOB, IipHBe- 

aeimbix b TaGjiHqe. KpoMe toto, oiih hmciot 
pa3Hbie apeaaw (cm. pncyHOK). /. klattii pac- 
ripocTpaneH b JJarecTaHe (McMaHaoBCKHH p-n 
c. KacyM) h A 3 ep 6 aiia>Kaiie (IJJeMaxa Axcy, 
Araam, EBaax, Bapaa, JleHKopaiib, Tanaka), a 
I. musulmanica b ApMeiiHH ( 6 aH 3 EpeBaiia, 
3an™6acap, ApapaT), A 3 ep 6 aiia>Kaiie (Haxn- 
HeBaiib) h uiHpoKO pacnpocTpaHeH b TypuHH h 
Hpane. 06a BHaa npoH3pacTaiOT Ha oricpbi- 
tbix, xopoiuo ocBememibix, riepeMeimo H36hi- 
tohiio yBaaxneHHbix MecTax h GoaorHCTbix 
ayrax. 

Ha iiaiu B3raaa, /. musulmanica h 1. klat¬ 
tii — 3to 6jiH3KHe, 3aMemaiomne BHaw, koto- 
pbie B03HHKaH b pe3yabTaTe reorpac})HHecKOH 
H3oaaqHH paaa nonyaauHH, Hexoraa umpoico 
pacnpocTpaiiennoio ripeaKOBoro BHaa. 
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CaiiKT-fleTepSypr 


SUMMARY 

The taxonomic status of Iris musulmanica and I. klattii which were for a long time considered 
as one species, is substituted basing on their morphological characteristics. 
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OJIOPHCTHHECKHE HAXOflKH 


yflK 582.29 


© H. H. Yp6aiiaBHHeHe, T. II. YpGaHaBiiHioc 

PHAEOPHYSCIA POELTII ( PHYSCIACEAE, LICHENES) — 

HOBhIH BHfl flJIfl POCCHH 

I.N.URBANAVICHENE, G. P. U R B AN A VICH US. PHAEOPHYSCIA POELTII ( PHYSCIACEAE , LICHENES ) — 

A NEW SPECIES FOR RUSSIA 

npHBeaeiibi aaimbie o hobom juih Pocchh bhjic JiHiuaiiHHKa Phaeophyscia poeltii. 

K a to m e b bi e cjiob a: jiHuiammKH, HOBaa naxoaKa, Phaeophyscia. 

Bo BpeMH jiHxeHOjiorHHecKHx HccJTeaoBaHHii b KepxeiicKOM 3anoBeannice (Hnxero- 
poacxaa o6ji., Eopdcnii p-n) b RHBape h OKTaGpe 1999 r. 6 mjih coGpanbi o6pa3ubi 
JiHiuaiiHHKa, onpeaeaenHoro BnocjieacTBHH icaic Phaeophyscia poeltii (Frey) Nimis. Bna 
co6pan co cTBOJia Populus tremula L. b noiiMeniibix LunpoKOAHCTBeHHbix h CMeuiaHHbix 
jiecax Ha 6epery p. Kepaceiieu. MccJieaoBaHHbie o6pa3qbi cooTBeTCTByroT oiiHcaiiHio Bnaa, 
npHBeaeiiHOMy R. Moberg (1994). 06pa3eq Phaeophyscia poeltii xpaHHTca b repSapnn 
Oraejia jihxchojioi’hh h GpnoJiorHH EHH PAH (LE). JJajiee npuBoanTca onHcaiiHe Bnaa 
h cpaBHeiiHe c 6ah3khmh BnaaMH. 

Phaeophyscia poeltii (Frey) Nimis, 1993, Lich. Italy : 528. — Physcia poeltii Frey, 
1963, Ber. Scweiz. Bot. Ges. 73 : 490. 

TaimoM aoiiacTiiOH b Bnae naOTiio ripaxaTbix k cyOcrpaTy po3eTOK OKpyrjioii hah 
HenpaBHJibiioii cJropMbi, ao 4 cm b anaM. Bepxnaa noBepxnocTb CBeTao-cepo-KopHHiieBaa 
ao KopHHHeBoii (niioraa oxpacKa nepaBHOMepnaji), MaTOBaa, 6e3 naaera. Huxnaa rioBepx- 
HOCTb rioaiiocTbio CBeuiaa, b ochobiiom GeaoBaTaa, MecTaMH CBeTjio-cepoBaTaa (Bceraa 
3aMeTiio CBeTaee Bepxiieii noBepxnocTH), co cBeTAbiMH npocrbiMH aoBOAbHO tohkhmh, 
HacTO cnyTamibiMH ph3hh3mh, npaKTHuecKH ne BbicrynaiomHMH H3-noa JionacTeii. Jlonac- 
th b ochobiiom paanaabno pacxoaauiHeca, ao 2 mm uinpHHbi, k KonqaM paciunpaiomHeca, 
6oaee hjih Menee ipyGoBaTbie, ne xpynKHe, no icpaio na KOimnicax Moryr 6brrb necHabiio 
pa3aeaemibie na BropHmibie aonacTH; b ueiiTpajibiioH nacTH o6pa3yiOT cnnoumyio Koponxy 
H3 nepaBHOMepno naaoxemibix apyr na apyra kopotkhx aonacTeii. Bcpxmiii KopoBbiii 
caoh iiapanaeKTeuxHMiibiH, iihikhhh KopoBbiii cjioh — npo3onAeKTenxHMHbiii h ne 
aocTaTOHno HerKO OTipaHHuemibiii ot 6eaoro cepaueBHHiioro caoh. 

AnOTeqHH MHOroHHCJieiiHbie, coGpamibie b uenTpaabHOH nacTH TaaaoMa, cnaaMHe, ao 
2 mm b anaM., aacTO or B3aHMiioro aaBaeHHa cxaTbie, co CBeTJibiMH BoaocKaMH rio nuxueMy 
xpaio, o6pa3yioiuHMH Tax na3biBaeMyio xopony, Hiioraa co caa6biM naneTOM (ot cyGcTpa- 
Ta?), c nocToamibiM ToacTbiM TaaaoMiibiM xpaeM. Cuopbi P/rysc/a-THiia hah cpeanne 
Mexay Physcia h Pachysporaria-muoM (19.5)21—24(26) x (8.5)9.5—12(14) mkm. 

FIhKHHAHH paCCeailllbie nO TaAAOMy, IIHKHOKOlIHaHH 3AAHHCOHaHbie. JlHUiaHHHKOBblX 
BeiuecTB ne oGiiapyxeno. KopoBbiii h cepaueBHHHbiii caoh c KOH ne pearapyror. 

OGHTaeT Ha crBoaax pa3AHMHbix AHCTBeimbix nopoa aepeBbeB b 6oaee hah Meiiee 
ocBemeiinbix ycAOBnax (nanpHMep, Ha oriyuiKax Aeca hjih no 6epera.M pex). 

PacnpocTpaneiiHe: Pocchh — HHxeropoacKaa o6ji.; EBpona — ABCTpna, UlBeii- 
uapna, Bojirapna, HTajina, Bocuna (cm. pncyHOK). 

Phaeophyscia poeltii aoBOJibiio peaKnii Bna, H3BecTin>iii no iieMiiorHM liaxoaxaM b 
CT paHax HeiiTpajibHoii h IOjkiioh EBponbi. B Pocchh BHa mojkct SbiTb pacnpocTpaneH 
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Kapia pacnpocTpaiieHHH Phaeophyscia poellii. 

/ — pacnpocTpaHeHHe b EBpone (no jiHTepaiypuMM naHHbiM); 2 — wecTO npompacTaHHa b HH/KeropoacKOH o6ji. 

6 ojiee iiiHpoKO b HeiiTpaabnoM, L(eiiTpanbno-Hepno3eMHOM, rioBoaxccicoM, CeBepoicaB- 
K33CKOM pei HOHax. He BbiaeaaeTca JiHxenoJioraMH, BepoaTHO, aniub H3-3a OTcyTCTBHa ero 
onncaiiHa. Bneuiiie HMeeT cxoacTBO c apyrnM uinpoico pacnpocTpaiiemibiM bhaom aroro 
poaa — Phaeophyscia ciliata. DiaBHoe otjihhhc coctoht b OKpacxe iiHxnefi noBepxnocTH: 
y P. ciliata ona qepnaa c 33MeTHO iipoeKTnpyiomHMHca H3-noa aonacTeii qepiibiMH 
pn3miaMn. Koraa bh^m ripoH3pacTaiOT BMecTe, P. poeltii moxciio OTJiHHHTb no oxpacice 
BepxHefi noBepxnocTH, KOTopaa y nero Goaee CBexfio OKpamena h MeHee GaecTamaa. 
DiaBHoe omHHHe cBa3ano co CTpoeHneM unaciiero xopoBoro caoa: y P. ciliata oh 
H epHOOKpameHHbm h napanaeKTenxHMHbiH, qeTKo OTanMaioiunHca or GeaooKpamenHoro 
npo30iuieKTeiixHMHoro y P. poeltii. no CTpoeHHio unacHero xopoBoro caoa P. poeltii Goaee 
6a«30K k copeaH03HOMy eBpa3HaTCKO-aMepHKaHCKOMy BHay P. chloantha (Ach.) Moberg 
h necopeaH03HOMy BOCTOMHoa3HaTCKO-ceBepoaMepHKaiicKOMy BHay P■ denigrata (Hue) 
Moberg (oGnapyacen HaMH b IOxchom npuGafiicaabe, EaHKaabCKHH 3aiiOBeaiiHK). riocaea- 
hhh BHa OTaHHaeTCa ot P. poeltii GaecTameir h 6 oaee tcmiioh BepxHeii noBepxHOCTbio c 
3eaeiiOBaTbiM ottchkom, a Taioxe no oGnanio pn3HH Ha iihxchch noBepxHOCTH. 3aecb oiih 
6 oaee rpyGoBaTbie h peatcne (He cuyTbiBaiOTca b CBoeo6pa3Hyio KOuiMy). B Boctohhoh 
A3hh HMeeTca eme oa«H Bna —• P. trichophora (Hue) Essl., 6aH3Knii P. poeltii. Ho 
P. trichophora OTanaaeTca iiapanaeKTeiixHMHbiM hhxiihm KopOBbiM caoeM. 

BaaroaapnocTH 

AB'ropbi BbipaxaiOT npH3uaTeabnocTb H. C. roayGicoBOH 3a yqacTHe h noMoujb b 
paGoie. 

PaGoTa BbinoaneHa npn noanepaace rpanTa r3<t» (coraamenne N 2 II-B/20-99), aaMH- 
iiHCTpaqHH BafiKajibCKoro h Kepacencicoro 3ariOBeaHHKOB. 
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Moberg R. The identity of Physcia poeltii // Acta Bot. Fennica. 1994. Vol. 150. P. 121—124. 

BaiiKa.ru.CKHH 3anoBeannK nonyneiio 26 V 2000 

noc. Taiixoii 


SUMMARY 

The data on a lichen Phaeophyscia poeltii (Frey) Nimis newly recorded for Russia are presented. 


yflK 582.671 (571.1/5) Bot. acypH., 2001 r., t. 86, Ns 6 

© B. A. EaKajiHH, E. H. MyabamipoB, E. Jlariumna 

HARPANTHUS DRUMMONDII ( GEOCALYCACEAE, HEPATICAE) — HOBEIH 

BHfl flJIfl EBPA3HH 

V. A. BA KALIN, E. Ya. M U LDI Y A RO V, E. D. LAPSHINA. HARPANTHUS DRUMMONDII (GEOCALYCACEAE, 
HEPAT1CAE) — A NEW SPECIES FOR THE EURASIAN FLORA 

Ma.i0H3BeCTHtiM ceBepoaMepHKaHCKHii bha Harpanthus drummondii ( Hepaticae ) BiiepBbie BbiaBucn bo rjxiope 
EBpa3HH (ToMCKaa o6ji.). HaxoaKa b xopiie H3MenaeT npeaCTaBaeiiHH 06 apeaae BHaa. OScyxcaenbi otahhhh ot 
MoprpojiornMecKH cxoaiibix TaxcoHOB. 

KmoneBbie cJioBa: Harpanthus, Geocalycaceae, Hepaticae, ToMCKaa 06a. 

npocMaTpHBaa kojuickuhio neHeHOHHHKOB, coOpaHHyio E. 51. MyabanapoBbiM h 
E. JJ. JlanuiHHOH b Tomckoh o 6 jl, B. A. EaKajiHH BbiHBHJi MaaoH 3 BecTHbin ceBepoaMepw- 
KaiiCKHH BHa Harpanthus drummondii (Tayl.) Grolle, paiiee aaa EBpa 3 HH ne yKa 3 biBaB- 

UIHHC5I. 

Harpanthus drummondii 6 biJi co 6 paii E. MynbanapoBbiM h E. JlanmmiOH na niHaoii 
apeBecHHe iia jiecHOM 6 oaoTe «KyTa» b 7 km k ioro-BOCTOKy ot c. OKyneeBO 3bipaHCKO- 
ro p-Ha Tomckoh 06 a. 18 VII 1998 r. reorpac{)HHecKHe KoopaniiaTbi MecTa c 6 opa onpeae- 
aeiibi c noMombio GPS h cooTBeTCTByiOT 56°45'32" c. ut. h 87°05'25" b. a. 

EoaOTO pacnoaoxeiio iia 2-ii npaBoGepoKiioii Teppace p. Khh, KOTopaa 6 epeT Hanaao 
b ropax Ky 3 HeqKoro AaaTay h CTexaeT noHTH c 101 a iia ceBep no npearopnoii noaomiia- 
KaoHHoii paBiiHHe (rpnrop, 1951; Paro3HH, 1951) ao BnaaeHHa b p-He c. 3bipancKoe b 
p. HyabiM, npaBbiii npnTOK 06 h. AGcoaiOTitbie otmctkh noBepxHOCTH, KaK npaBHJio, ne 
npeBbituaiOT 200 m, OTiiocnTeabHbie H3MenaiOTca ot 1—2 ao 40 m. Eojioto «KyTa» 
bo3hhkjio nyTeM 3apacTaiiH5i MeaKOBoaHoro 03epa. 

ripHBoaHM KpaTKoe orincamie cjaiToneHosa. 1 Bbicoia 6epe3 jiociHiaei 20—24 m, npn jnia.Mcipe ctbo.iob 
18—25 cm. CoMKiryroCTb KpoH cocTaaiaeT 50—60 %. Ejihiihhho npHcyrcTByiOT ancrBeHHHua h enb. noiinxen- 
Hbie yuaCTKH 3aceaai0Tca laBo.iroii Spiraea salicifolia n KOHKaMH ocokh Carex cespiiosa. ripoeKTHBiioc 
noKpbrrHe KycTapmiKOBoro apyca cocraaiacT 25—30 %, ocokh acpiiHCToii — ao 35 %. 3a.MeTHyio porn. b 
TpaBOCToe HrpaioT TaKxe Calamagrosis purpurea, Filipendula ulmaria, oCTaabiibie BHabi npHcyrcTByiOT b MaaoM 
o6hahh h npeaCTaBneHbi coHeTaune.M jiecHbix (Rubus arcticus, Trientalis europaea, Pyrola rotundifulia, Soiidago 
virgaurea, Maianthenium bifolium) h tiiiiiihho Ooaonibix bhaob (Equisetum fluviatile. Comarum palustre, 
Naumburgia thyrsiflora, Phragmites australis h ap.). Bcero Ha riaomaaH 100 m 2 BbiaeneHo 28 bhaob BbicuiHX 
cocyancTbix pacTeiiHii h 6oace 30 bhaob MOXoo6pa3Hbix. 

Moxoboh noxpoB M03aHHHbiii. OOiuec noKpbiTHe ero cociaBuacT 20—25 %. MoxoBbie acpiiniibi, noKpbiBa- 
ioiuhc ocHOBaiiHH jicpeBbeB, xax npaBH.io, MiioroBHaoBbie. OcnoBy hx o 6 i.ihho cociaB.iaioi Sanionia uncinata, 
Plagiomnium cuspidatum, Brachythecium saiebrosum npu yuacTHH Campylium sommerfeltii, Brachythecium 
reflexum, B. oedipodium, Mnium stellare, Plagiothecium cavifolium, cpean KOTopbix Bccraa npHcyrcTByiOT 


1 Ha3BaiiHB neHeHOHHHKOB npHBoaaTca no cnnCKy ;uia aeppHropnn 6biBinero CCCP (KoiiCTaiminoBa h ap., 
1992); mxob, no: HniaTOB, AijjOHHHa (1992); cocyaHCTbix paCTCirnii, no: Oaopa CnOnpH (1988—1996). 
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neneiioHUHKH Crossogyna autumnalis, Liochlaena subulata, Chiloscyphu.s pallescens, Tritomaria exsectiformis. 
Blepharostoma trichophyllum h ap. 

Harpanthus drummondii 6 liji oGiiapyxen b BHae He3naHHTeJibnofi ripmuecH b aepiiHHe 
Cephalozia bicuspidata na thhuoh apeBecHHe b ocHOBaiiHax 6epe3 b xpaeBofi 6epe30BO- 
cnHpeHHO-KOHKapHoocOKOBofi nojioce Gojiothoto MaccHBa. 

B AMepHKe BHa npoH3pacTaeT Taxnce na rHHaoii apeBecwie, ho, KaK npaBHJio, b 
H eMopajibHhix ueii03ax b cmcch c Odontoschisma denudatum, Lophocolea heterophylla , 
Geocalyx graveolens, Cephalozia catenulata, C. lunulifolia , Nowellia curvifolia, Calypo- 
geia suecica, h TOJibKO na xpaftHeM ceBepo-BocTOice aMepHxancxofi mbcth apeana, b Hoboh 
Ahijihh, oh o 6 napy>KHBaeTca b cmcch c Scapania umbrosa, S. apiculata, Lophozia 
ventricosa, Cephalozia lunulifolia, Tritomaria exectiformis, Blepharostoma trichophyllum 
(Schuster, 1980). 

Bna 6 bui H3BeCTen TOJibKO H3 neMopajibHbix oGaacTefi boctohiioh HacTH CeBepHOH 
AMepHKH (uiTaTbi OnTapno, BepMOHT, CeBepnaa h lOxnaa KapoJiHiia, MHHHiaii), rae 
oGbmen (Schuster, 1980). HacToamaa naxoaxa cymecTBeimo pacuinpaeT npeaCTaBaeuHe 
o ero apeaae. YHHTbiBaa caaGyio H3yqeiiHOCTb GpHOcJaiopbi ChGhph, moxiio npeanoaaraTb 
HaaHHHe Harpanthus drummondii b apyrnx paiioHax c cooTBeTCTByromHMH xaHMaTHqec- 
KHMH (MHKpOKHHMaTHMeCKHMH) H OXOaOrO-UeilOTHHeCXHMH yCJIOBHaMH, B qaCTHOCTH Ha 
aeciibix GoaOTax h b aoaHnax TaexHbix pex qeHTpaabnoii qacTH 3anaano-CH6HpcxoH 
paBHHHbi, a Taxxe b iyMHaHhix ycaoBHax rop Ky3Heqxoio Aaaiay h 3anaanbix Maxpo- 
ckjiohob AaTaa. Hcxoaa H3 >KH3HemiOH CTpaTeraH BHaa b AMepnxe, Taxxe moxho 
npeanoaoxHTb, hto Haxoaxa b Tomckoh 06 a. naxoaHTca na ceBepe EBpoa3HaTcxoii qacTH 
apeaaa. Ilo-BHaHMOMy, BHa HMeeT neMopaabnoe ceBepoaMepHxaHcxo-KoxnocHGHpcxoe 
paciipocTpaneHHe. 

OrcyrcTBHC jiHani03a Biiaa Ha pyccKOM H3biKe hjih b jiocryriHi.ix 3apy6eacHbix H3jiaiinsix no6yx;iaei jiarb 
oiiHcaiiHe, cocTaRjieimoe rnaBHbiM o6pa30M iia ociioBe CH6npcKoro MaTcpnajia h nacTbio na ocHOBe onncanHa, 
aaBaeMoro R. M. Schuster (1980). 

PacTeHHst MejiKnc, ot 450 no 1000 mkm nmp. h 6 — 15 mm an., 6ypoBaTo-3ejienoBaTbie, Hiiorna c nptiMecbio 
xcejiToii OKpacKH. JIhctmi o6bihho nnocKHe, iiohth ropH30HTajibHO npHKpenJieiiHbie, cnop3anbiibiM KpaeM, cna6o 
3arnyTbiM tia ciimmyio CTopoHy, CHMMeTpHHHbie h;ih iiohth CHMMCTpHHiibie, lunpoKosjuiHiiTHHCCKHe no oKpyrabix 
h OKpyrno-aHueBH;iHbix, 300—400 mkm imip. h 300 — 450 mkm an. AMtjniracTpHH perynapiibie, xopouto 3aMeT- 
Hbie, oTcioaiuHe, 150—250x90 —120mkm. Crc6e.ib oKono 6 — 8 KneroK bi.ic., 70—90 mkm b juiaM. KneTKH 
jiHCTa oSbiHHO, no hc Bcerna (!), co cjiaSo pa3BHTbiMH yrjioBbiMH vtojii i iciihbmh, b cpejHeii Hacru jiHCTa 
20 — 28x24 — 30 mkm, rio Kpaio oSbimio Gonee Kpymibie — 25 — 30 (33) mkm. MacjisiHbic Tenbua o6bihho no 
2 — 4 b KjierKc, oKpyr.ibie no BepeTeHOBHniibix, 4 — 6 x 5 — 9 mkm. BbiBoaKOBbie iiohkh oneiib o6bimibi na 
BepxyuiKax 6e3nHCTHbix ijuiaren.-ieBuniibix no6eroB, 6nenHO-3ejieHbie hjih (Hiiorjia) KpaciiOBaTbie, 2-KneTomibie, 
Korna 3pe:ibie, mnHncoHnanbHbie, 8 — 12 x 15 — 20 mkm. 

flByjiOM hoc. AHupouen iia onciib KopoTKHX, MenKHX 6pioiuiibix HiiTepKajiapiibix bctbsix hjih (pence) iia 
ociiobhom noSerc. Apxeioiinajibiibie bctomkh KopoTKHe, HHiepKajiapiibie, oSbimro c jibvmsi napaMH nepiixeun- 
ajibHbix nHCTbeB, H3 KOTopbix GjiHacaHiuan k ncpnaHTHio iiohth inorjiiuiBHan. nepmumiii cnaOo pa3BHTbiii, oSbinno 
ne jiocTHraioiuHM oKoiiHaimsi nepHxeiiHanbiibix nHCTbeB. flepHaiiTHH xopomo pa'iBHTbiii, 1-cnoHHbiii, ucho 
BbiCTyriaioiuHH H3 ncpHXcuna, cna6o CKnannaTbiii c loponnaTbiM ycTbCM. KopoSoHKa annuncoHnanbiian, Sypast, 
c 2-cjiohhoh CTeHKoti. 3;iaTepi,i cnaSo H3omyTbie, c Tynbi.MH KoimaMH. nBycrmpanbiibie, OKono 2.4 mkm limp. 
Cnopbi CBCTno-Sypbie, tohko naiiH;ui03iibie, 8 — 8.5 mkm BjmaM. (cm. pucyiioK). 

HexoTopyio caoxnocTb npeacTaBaaeT awfrcjDepeHUHaHHa R naa 0T 6an3KopoacTBennoro 
H. scutatus, ot KOToporo oh OTJiHMaeTca Goaee mchxhmh pa3.\tepaMn pacTeiiHH, noHTH 
iiocToaiiHO pa3BHTbiMH cjDaareaaeBHanbiMH noGeraMH, necymuMH iia xonuax 6aeano-3eae- 
iibie BbiBoaxoBbie noHKH, caaGo pa3BHTbiMn ao orcyrcTByiOLUHx yraoBbiMH yroaiueiiHaMH 
b KaeTOHHofi ceTH ancTa h caaGo pa3BHTbiM nepHrmineM, ne BbicrynaioiuHM 3a upeaeabi 
nepHxeqHB. Ot H.flotovianus BHa OTanqaeTca 3HaHHTeabito Goaee MeaxuMH pa3MepaMH 
noGeroB, tie npeBbiiuaiOLUHx 1.2 mm map., OTCyTCTBHeM xopoBoro caoa b CTeGae, riaoc- 
khmh ao Bomyrbix aHCTbaMH c aonacTBMH, liaiipaBaemibiMH k Bepxyiuxe, npoTHB name 
Bbinyxiibix ancTbeB, cpacTaiomHMHca c aHCTOM aM^nracTpHBMH, hoctobuho 2-xiieTOHHbi- 
MH BbIBOaKOBbIMH HOMKaMH. 

OxoaorHaecKHe TpeGoBanna BHaoB poaa pa3aHHitbi. H. drummondii BBaaeTca oGaHraT- 
HbiM KCHaocfiHTOM. OxoaOTHHecKaa aMnan ryaa H. scutatus 3naMHTe.iibHO ninpe. llocaeaiiHH 
raxace Bcrpeqaerca iia ihhjioh apeBecHiie, oanaxo oh name rtpompacraeT Taxace b 
TeitHCTbix BaaxHbix aecax b nanOMBeimoH moxoboh aepuniie, iia xncabix cxaabiibix 
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Harpanihus drummondii. 

a — no 6 erH, 6 — nncTba, 0 — BWBOjiKOBwe noHKH, «? — icieTOHHaa ceTt. MaciuTa 6 Haa jiMHefiica: a, 6 — 500 mkm (c.neBa); 

e, e — 40 mkm (cnpasa). 


nopoaax, no Topc})aHHCTbiM GeperaM pynbeB h b 3a6oj]oneHHbix Jiecax. H. flotovianus 
npon3pacTaeT na uriaxcitbix Geperax Meaaeimo TeKymnx pex h pynbeB, Hepeaxo Ha 
oanroTpocj3Hbix GoaoTax cpean ccjoarnoB. H. scutatus h H. flotovianus pacripocTpaneHbi 
3iiaHHTeabiio innpe, aeM H. drummondii. 1-fi BCTpeHaeTca npeHMymecTBeinio b neMopaab- 
ubix cjxnopax, 3axoaa, oanaico, b roxHyro Taiiry n orpaHnaen EBponofi, ropaMH KDjkiioh 
ChGhph, boctomhoh nacTbio CeBepnoii AMepnxn h Hnonnefi; 2-fi pacnpocTpanen no Bcefi 
TeppHTopHH rnnoapKTHKH n b ropnbix pafioiiax EBponu n CeBepnofi AMepnKH. 

Eaaroaapa pa3BHTHK> cfmareaaeBHaHbix noGeroB n cxoacTBy b cjxtpMeancTa npn GeraoM 
npocMOTpe noa aynofi Harpandius drummondii MO>xeT GbiTb cnyTaH c Leiocolea hetero- 
colpos , oanaico cxoacTBO 3TO anuib noBepxiiocmoe n aaxe b CTepnabiiOM cocToaunn 
Gaaroaapa GecqBeTiibiM (npoTHB Gypbix) BbiBoaxoBbiM noaxaM n Ge3JincTnbiM cjxnareaae- 
BHanbiM noGeraM (npoTHB xopomo oGancTBemibix n H30c})HJibnbix y L. heterocolpos) 
B03M0>Kna Toanaa naeHTHc})nxaqn5i. 

kjifo 4 ana on peheji eh Ha bhaob poaa harpanthus 2 

1. PacrcHHH MejiKHC, c no6era.MH 0.4—1.2 mm mnp. h 6 —20 mm an.; o6biHiio Me3orjaiTHbic; CTc6e;ib 5—lOxae- 

tok Bbic., na cpe3c 6e3 ,rnrjac}3cpeHnnanHH TKaHeii; .ancTba n.aocxHC ao cjiaSo BomyTbix h HanpaBaeHHbix 
k BepxyuiKe, jioaH oCTpbie ao Tyno 3aocTpcmibix; aMC^nraCTpun oSmhiio cpociuneca c jihctom c oanoii 
CTopoHbi; 3pe;ibic BbiBonxoBbie noHKH Bceraa 2-xaeToaHbie .2. 

— PacreHHB 6oaee Kpymibic, c noSeraMH 2—3 mm mnp. h 2—8 CMaa., apxo Bbipaxemibie inrporjaHTbi. CTe6eab 

10—12 icncTOK Bbic. c l-cnotinofi Kopoii H3 MeaKHX TonCTOcreHin.ix x.ieroK; ;mcn.H imocKHe nan name 
BbinyKabie; aojiH 3aKpyraeHHbie i vni oncnb caa6o Tyno 3aocrpcnHbie; aMrjinracrpnn CBoSoaHbie; BbiBo- 
axoBbie rioHKH BCTpenaiOTca oncMb peaxo, 1- n 2-xjieToHHbie . H. flotovianus (Nees) Necs. 

2. PacrcuHH naCTO c iipbmoctobmhmh rjiaaren.acBHjim.iMH noSeraMH. nccyiHHMH na KOHUax 6aeaHo-3eaenbie 

BbiBoaxoBbie iiomkh; anapoueH (Jjop.MHpyiOTCa sax na kopotkhx aarepa.abm.ix HHTepxanapnbix Bereax, 
Tax h na niaBnoti och; iiepnrMHHti xopoTxnii, He aocmraioiuHii Bepxymex iiepHxeunaabiibix anCTbCB; 
nepnaHTHH zuiMimee, neM nepHrMHnti . H. drummondii. 

— PacTeiina 6e3 (JiaareaaeBHjiHbix noSeroB; BbiBonxoBbie noHKH pa3BHBaK)ica Ha KopoTKHX BeHTpaabHbix 

miTcpKajiapiibix BeTBHX, KOTopbie, xax npaBH.ro, abjishotcb aHTepHanaabiibiMH; anapouen He pa3BHBaioTCa 
Ha raaBHoii ocn; nepHrMHnti pniiiMbiii, hbctbchho BbicTynaioiuHH 3a Bepxymxn nepHxennaabHbix ancTbeB, 
nepnanTHii peayimpoBannbiii, xoporxnti . H. scutatus. 


2 nocTpoen nacTbio na ocnoBe paOoTbi R. M. Schuster (1980). 


6 EorauuaecKHH xcypnaa, Ny 6, 2001 r. 
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06pa3eu Harpanthus drummondii xpaiiHTca b TepGapHH EoraiiHuecKoro HiiCTHTyTa 
hm. B. JI. KoMapoBa (BHH) PAH (LE). 
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SUMMARY 

Harpanthus drummondii (Tayl.) Grolle is recorded for the first time for Eurasia in Tomsk region. 
Morphological description of the species is presented. Distinctions form the allied species are 
discussed. 
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HOB AH HAXOflKA DRYOPTERIS CHINENSIS ( DRYOPTERIDACEAE) 
B nPHMOPCKOM KPAE 

S. V. PROKOPENKO. A NEW RECORD OF DRYOPTERIS CHINENSIS 
(DRYOPTERIDACEAE) IN THE PRIMORSKY REGION 


ripuBeaeiio onucaiiHe HOBoro MecTOHaxoamcHHH cy6rponnMCCKoro BocTomioa3HaTCKoro Btiaa Dryopteris 
chinensis iia lore flptiMopcKoro Kpaa. 

KaiOHCBbie c.noBa: HOBoe MecroiiaxoxcaeiiHe, Dryopteris chinensis, flpHMopCKHii Kpaii. 


EaHiiCTBemioe b Pocchh MecTOHaxoxcaeHHe Dryopteris chinensis (Baker) Koidz. 
(D. suhtripinnata (Miq.) O. Kuntze) b OKpecriiocrax c. KneBKa Jla30BCKoro p-na 6biao 
oGnapyxeno O. JJ. <t»opm (1964) aeTOM 1962 r. Ho HacToatuero BpeMenn otot nanopoTHHK 
6bi.ii H3BecTen TOJibKO H3 3TOTO MecTOiiaxo>KaeiiH5i (L(BeaeB, 1991). HoBoe MecTOiiaxox- 
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PacnpocTpaiicHHC Dryopteris chinensis b IlpHMOpcKOM Kpae. 
MecTonaxo^KaeHHH: 7 — n3BCCTHoe, 2 — HOBoe. 


nerme D. chinensis 6buio oOuapyxeno b OKTa6pe 1997 r. b riapTH3aiiCKOM p-ue ripnMop- 
ckoid Kpaa b 48 km k K)ix>3anaay ot yxe H3BecTHoro: «... 0 Kp. hoc. Bpanrejib, Bonopa3neJi 
Mexny OacceiinaMH peKH Tjihhkh h 6yx™ CnoKoimon, ropa naMarnHK b 1.6 km ot 
noOepexba BnoncKoro Mopa, BbicoTa okojio 200 m nanyp. m., b TpemHHax cxaii c 
ceBepo-BocTOMiioM CTopoHbi, 28 X 1997, C. ripoKoneHKo» (cm. pncyHOK). 

BbiaBJieiinoe noBoe MecToiiaxoxaeuHe D. chinensis pacnonoxeno b ocnoBaiinn ot- 
KpbiToii CKajiHCToii BepuiHiibi ropu IlaMaTHHK, me pacTenna oOHTaHDT b pacmejimiax 
CKaJIHCTbIX CKJTOIIOB CeBepO-BOCTOHUOH 3KCn03HUHH. K CKaJiaM CHH3y nOflXOAHT cyxoe 
nyOoBoe KpHBOjrecbe. BbicoTa jipeBOCToa 3 —4 m, jiHaMerp ctbobob 6—8 cm. B noanecxe 
AOMHHHpyHDT Lespedeza bicolor Turcz. h Rhododendron mucronulatum Turcz., OTMenenbi 
Corylus mandshurica Maxim, ex Rupr., C. heterophylla Turcz. ex Bess., a Taxxe nopocjib 
Tilia amurensis Rupr., Populus tremula L. h Salix caprea L. TpaBauoii nospoB cjioxeu 
jiecHbiMH (Melampyrum setaceum (Maxim, ex Palib.) Nakai, Artemisia keiskeana Miq., 
Atractylodes ovata (Thunb.) DC., Artemisia stolonifera (Maxim.) Korn., Carex sideros- 
ticta Hance, Doellingeria scabra (Thunb.) Nees, Galium platygalium (Maxim.) Pobed., 
Potentillafragarioides L., Hieracium umbellatum L., Artemisia saitoana Kitam., Angelica 
maximowiczii (Fr. Schmidt) Benth. ex Maxim., Calamagrostis brachytricha Steud., 
Solidago pacifica Juz., Pseudostellaria rigida (Kom.) Pax, Lilium cernuum Korn., Sedum 
aizoon L., Aquilegia parviflora Ledeb.), Kcepotlmnio-CTennbiMH (Carex nanella Ohwi, 
Festuca ovina L., Spodiopogon sibiricus Trim, Patrinia scabiosifolia Fisch. ex Link, 
Kitagawia terebinthacea (Fisch. ex Spreng.) M. Pimen., Leibnitzia anandria (L.) Turcz., 
Diant hits chinensis L., Melandrium firmum (Siebold et Zucc.) Rohrb., Iris uniflora Pall., 
Allium spirale Willd. ex Schlecht.) h MOHTamibiMH BHjtaMH (Carex tenuiformis Levi, et 


163 



Vaniot, Pedicularis mandshurica Maxim., Aconogonon jurii (A. Skvorts.) Holub.). Ha 
cKajiHCTofi BepuiHiie BCTpenaioTca flepeBua Pinas korajensis Siebold et Zucc. h oinejjbHbie 
KycTbi Rhododendron mucronulatum. Oahh pa3 BCTpenen Juniperus rigida Siebold et Zucc. 

B Tpemmiax cxan coBMecTHo c luhtobuhkom KHTaiicKHM oTMeneHbi oObimibie JiecHbie 
BHjtbi TpaB ( Artemisia keiskeana, Carex siderosticta, Asarum sieboldii Miq., Calamagros- 
tis brachytricha, Melampyrum setaceum) h cxanbiio-necubie nariopoTUHKH (Athyrium 
yokoscense (Franch. et Savat.) Christ., Pleopeltis ussuriensis Regel et Maack, Protowo- 
odsia manchuriensis (Hook) Ching, Dennstaedtia hirsuta (Sw.) Mett.), a Taxxe xcepo- 
tJjHTiio-crenHbie (Patrinia scabiosifolia, Kitagawia terebinthacea, Potentilla rugulosa 
Kitag., Festuca ovina, Carex nanella, Leibnitzia anandria, Spodiopogon sibiricus. Iris 
uniflora, Platycodon grandiflorus (Jacq.) A. DC.) h MOHTamibie bhabi ( Selaginella 
rupestris (L.) Spring., Woodsia subcordata Turcz., Carex tenuiformis), BCTpeHaiomneca 
b pacTHTeJibHOM noKpoBe ropbi naMa-ronx Kcepot})HTHbie, Taexnbie ( Oxalis acetosella L., 
Vaccinium vitis-idaea L.) h flaxe lOJibuoBo-MOHTamibie (Carex tenuiformis, Scorzonera 
radiata Fisch. et Ledeb.) aneMeHTbi (Jj/iopbi, napafly c Ten/ioyMepenubiM Dryopteris 
chinensis OTpaxaioT pa3JiHHHbie aTaiibi (})opMHpoBanHa coBpeMeHHoro pacTHTejibiioro 
noKpoBa KDxHoro CuxoTS-Ajinna. 

IUhtobhhx KHTaficKHii, oHeBHflito, npHHafljiexHT k SKOJioro-uenoTHHecKoii rpynne 
CKajibiio-necHbix pacTeHnii. On 3aiiHMaeT Bcero 4 y3Kne BepraxanbUbie pacmejiHHbi, me 
ero oco6h Tecno c6jinxenbi (Tax hto TpyflHo noflCHHTaTb hx KOJinnecTBo). Ocmotp 
cxoflitbix MecToo6HTanHH Ha rope naMaTHHK ne flan nojioxHTenbuoro pe3yflbTaia. 
HncfleHHocTb nonyjiauHH Dryopteris chinensis KpaiiHe HH3Kaa, a npoexTHBHoe noKpbiTne 
cxan BaaMH nanopoTHHKa coCTaBnaeT oxono 0.5 m 2 . Y Dryopteris chinensis OTMeneHO 
xopouiee cnoponouieHne. Bbinn Taxxe oOHapyxenbi HeOoflbume oco6h, BepoaTiio cnopo- 
Boro pa3MHoxeHHa. B xoime oxiaOpa nacTb CTepnflbHbix Bait eme HMena 3ejienyio oxpacxy, 
ho Ooflbuiaa nacTb Bait k 3TOMy BpeMenn yxe noxenTena h cxpyTnnacb. npoxoxfleime b 
HenocpeflCTBeHHoii 6ah30cth TypncTHnecKOH Tponbi Bbi3biBaeT onpefleneHHbie onaceHHa 
3a cyflbOy BbiaBflennoii nonynaHHH Dryopteris chinensis. 

Dryopteris chinensis othochtcb k nanOonee pejtKHM BHflaM c})flopbi npnMopcxoro xpaa, 
3aneceHHbiM b pentonajibHyio CBOflxy rio peflKHM pacTennaM poccniicKoro flajibiiero 
Bocroxa (XapxeBHH, Kanypa, 1981), h, rio-BHflHMOMy, npHita^uiexHT k rpynne TennoyMe- 
peHHbix periHKTOB ronotteHOBoro onTHMyMa. HoBoe MecTOHaxoxflenne Dryopteris chinen¬ 
sis noflTBepxflaeT flOKajiH3auHio sraro BHfla, pacupocTpaHennoro b yMepenno Tennbix h 
cyOTponHnecKHx oOnacTax Boctohhoh A3hh (Ohwi, 1965; Kitagawa, 1979; Flora..., 
1995), Ha ioro-BocTOHHOM no6epexbe npnMopba, k ceBepy ot m. noBopoTHoro. Ha6nio- 
flaiomaaca na TeppHTopun KDxnoro npnMopba (no6epexbe 3ajiHBa Ileipa Bennxoro) 
flH3bK)HKuHa b pacnpocTpaHeiiHH Dryopteris chinensis b uenoM He cBoiicTBeHHa flna 
TeiifloyMepeintbix BocT04iioa3HaTCXHX bhaob, HMeromnx ceBepuyio rpannuy apeana na tore 
npnMopba. JXna TaKHX bhaob 6onee xapaxTepno pacHpocTpanenne BflOJtb Mopcxnx 
no6epexnii 3anHBa neipa BenHXoro (KoxeBHHKOB, KoxeBHHXOBa, Kopkhhiko, 2000). 
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SUMMARY 


The second location of a subtropical East Asian species Dryopteris chinensis in the South of 
Primorsky region is recorded. 


YAK 581.9 


Eot. acypH., 2001 r., t. 86, N? 6 
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OJIOPHCTHHECKHE HAXOflKH B CEBEPO-3AIIAJi;HOH POCCHH 

G. Ju. KONECHNAYA, N.N.TZVEEF.V. THE FLOR1STIC RECORDS IN NORTH-WEST RUSSIA 

KaK HOBbie tpjiopHCTHMecKnc naxOAKH b CeBepo-3ananHOii Pocchh upHBOnsnca 23 Buaa cocy/incTbix 
pacTeHHii. BnepBbie fljia CeBepo-3anannOH Pocchh npHBOnsnca Festuca rupicola, Otites cuneifolia, Ceratophyl- 
lum submersum, Pulsatilla teklae, Potentilla aremria, P. longipes , P. thyrsiflora\ ana PIckobckoh o6ji. — 
Koeleria cristata, Eremogone longifolia, Elisanlhe noctiflora, Papaver dubium. Erysimum canescens, Lamium 
confertum vt Echinops sphaerocephalus\ n.na JleHHHrpancKOH o6n. — Koeleria pyramidata. flna HecKOJibKHX 
pcjKHX 11 a CeBepo-3anaae Pocchh bhaob yKa3biBaioTCH HOBbie MecTOHaxoxflciiHH. 

K ji k) h e b bi e c.iosa: tfuiopHCTHqcCKHe HaxoaxH, CeBepo-3anaanaa Pocchh. 

B iiettaBHo BtiLueflLueM «OiipeAenHTene cocyitHCTbix pacTeiiHii CeBepo-3anaaHoii 
Pocchh (JlenHHrpaACKaa, ricKOBCKaa h HoBropoACKaa o6nac™)» (llBeAeB, 2000) 6bin 
noflBejteH htot tjDJtopHCTHHecKHM HccnenoBaHHHM stoto pei'Hona 3a nepHOA nocne BbixoAa 
«OnpeflejiHTejia bmcihhx pacTeiiHii CeBepo-3anaaa eBponeiicKOH nacTH PCOCP» (Mhhs- 
eB h jtp., 1981). Ofliiaxo jictom 2000 r. aBTopaMH nacToameil ct3tbh cztejianbi HOBbie 
tJlJIOpHCTHHeCKHe IiaxOflKH, maBHblM o6pa30M B IlCKOBCKOH o6a., KOTOpbie npHBOflRTCa 
H3MH IlHJKe. CHHOHHMHKa H AHTeparypHbie UHTaTbl K BHflaM JtaiOTCa JIHlUb B CaMbIX 
HeoOxojtHMbix cjiynaax. Ecjih naxoAKH ripHnaAnexar o6ohm aBTopaM, to hx (JjaMH/iHH 
npn uHTHpyeMbix o6pa3uax ne yKa3biBaioTca. 

1. Equisetum variegatum Schleich. ex Web. et Mohr. — JlenHHrpajtcKaa o6n., Kaperib- 
ckhh nepeiueeK, 2 km na CC3 ot x.-a. ct. Ky3iieHiioe, 6eper 03. PoBencKoe, 5 VI 2000, 
O. JlHCHtthina. 

Ha KapenbCKOM nepemeitKe aror bha ne 6biJi H3BecTen, 6nHxaHLUHe H3BecTiibie ero 
MecTonaxoxfleHHa iiaxoaaTca b KapejtHH, a b JleHHitrpaflCKOH o6ji. — Ha HxopcKoil 
B03BbIU]eiIH0CTH. 

2. Koeleria cristata (L.) Pers. — ricKOBCKaa o6ji., Ce6excKHH p-H, oxp. a. Ky3itettoB- 
Ka, b 6 km k ceB.-BocT. ot Ce6exa, ocTenneHHbiil Ayr baoab x.-a. nyreH, 11 VI 2000, 
Ns 163 h 168. 

Oneiib xapaKTepiibiH AAa CTeiieil bha, panee (IlBeneB, 2000: 246) npHBOAHBuiHHca 
JIHLUb AJia H3BeCTHaKOBbIX KapbepOB JleHHHipaACKOH (OKp. CT. EAH3aBeTHHO H A- floimo) 
h HoBropoACKon (y ct. IlepeAOAbCKaa) o6a. OAnaxo HaiiAeHHbie b sthx MeCTOHaxoxAe- 
iinax oco6h hmciot neMHoro 6ojiee Kpyniibie, neM y thhhhhoh K. cristata, koaockh h 
HHXHHe uBeTKOBbie Hemyn, a TaKxe kopotko onyuteHiibie hoa caMoil mctcakoh ctc6ah 
h AOBOJibiio LunpoKHe, noHTH lojibie AHCTba. BepoaTiio, ohh 3acAyxHBaioT onncaHHa b 
KanecTBe caMocToaTeAbHoro, no-BHAHMOMy, rHSpHAoreimoro BHAa, npoMexyroHiioro 
Mexay K. cristata h K. polonica Domin. Co6painibie naMH b IIckobckoh o6a. o6pa3ttbi 
Bnojine cxoAiibi c thhhhhoh cienHOH K. cristata s. str., cJtaKTHHecKH BnepBbie iiaHAemioH 
b CeBepo-3anaAHoii Pocchh. CioAa otot bha, HecoMnenno, 6but 3aHecen H3 3HaHHTeAbiio 
6 oAee ioxhmx pailoiioB. 

3. K. delavignei Czern. ex Domin. — ricKOBCKaa o6a., Ce6excKHH p-H, 3anaAHaa 
oKpanna noc. HApnita, ckaoh x.-a. iiacbiiiH, 10 VI 2000, Ns 135; TaM xe, oxp. a. Ky3ite- 
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uobkh, b 6 km k ceB.-BocT. ot Ce 6 exa, ocTenHemibiH jiyr BAonb x.-a. nyreii, 11 VI 2000. 
N» 162. 

JlyroBocTennoH bha, 6 nHxaiimHe ecTecTBeiiHbie MecTonaxoxAeHHa KOToporo naxo- 
flaTca Ha lore EejiopyccHH h b 6 acceiine p. Okh, xoth b xanecTBe 3anocHoro pacieHHa oh 
yxe 6 biJi naiifleH b JlenHHrpaACKoii o 6 ji. Ha o. Ceexap h 6 ah 3 ct. JlaaoxcKoe 03epo 
(IlBeneB, 2000 : 246). 

4. K. pyramidata (Lam.) Beauv. —JleiiHmpaACxaa o 6 n., Khpobcxhh p-n, yx.-A. ct. Ciap. Ma- 
Ayxca, necnaHaa nonana c peAXHMH cocnaMH BocTonHee CTanuHH, 1 VII 2000, Ns 269, 
H. I|BejieB; ncxoBCKaa o 6 a., 10 km ioxHee IlcKOBa, neBbiii 6 eper p. BenHKoii 6 ah 3 
A. Ba 6 aeBo, ocTeiinenHbiH Ayr na H3BecTHaKe, 16 VI 1999, T. KoHenHaa. 

B CeBepo-3anaAiioH Pocchh 3tot cpeAneeBponeiiCKHH bha co 6 HpaAca b IIckob- 
ckoh o 6 ji. b HecKOAbKHX nyHKTax b 6 acceiiHe p. BenHxoii, rAe oh, bo3moxho, aBAaeica 
a 6 opHreHHbiM, h b HoBropoACKoii o 6 a. y x.-a. ct. Okcohh h KpecTiibi b xanecTBe 
3anocnoro pacTenna (IjBeneB, 2000 : 246). B JleHHHrpaACKoii o 6 a. oh TaKxe aBAaeTca 
3anocnbiM, xoTa naTypaAH30BaAca, o6pa30BaB ne 6 oAbuiyio (okoao 30acphobhh) nonyAa- 
UHIO. 

5. Festuca rupicola Heuff. — IlcKOBCKaa o 6 a., Ce 6 excxHii p-H, oxp. a. Ky3HeuoBxa, 
b 6 km k ceB.-BocT. ot Ce 6 exa, ocTenHennbiii Jiyr BAOAb x.-a. nyreii, 5 VII 2000, No 313. 

CTennoH bha. BuepBbie nanAen b CeBepo-3anaAHoii Pocchh, a ero 6 AHxaiiujHe 
MecTOHaxoxACHHa HaxoAaTca b necocTernibix o 6 nacTax EBponeHcxoii Pocchh. 06Hapy- 
xeHbi 3 AcpHOBHHbi Ha opnrHHaAbHOM ocTenHeHHOM jiyry y a- Ky3HeuoBKa, (JraxTHHecxH 
npeAcraBAaiomeM co 6 oii nacToamyio THrmaxoByio CTenb c AOMHunpoBaimeM Festuca 
pseudovirta Hack, ex Wiesb. h c t 3 khmh CTemibiMH BHAaMH, xax Koeleria cristata , 
Bromopsis riparia (Rehm.) Holub, Carex praecox Schreb., Thymus marschallianus Willd., 
Veronica prostrata L., Eremogone lotigifolia (Bieb.) Fenzl h Ap. rio-BHAHMOMy, caoxhb- 
iHHHca 3Aecb CTenHoii c})HTOHeH03 aBAaeTca pe3ynbTaTOM MHoroKpaTHbix 3anocoB crenubix 
pacreHHH, Ana KOTopbix ycnoBna oOHTanna oxa3anHCb BnoAiie 6 naronpnaTHbiMH. H3-3a 
3H34HTeAbHOH cyxocTH 3Toro ynacTxa crenHbie bham cmotah BbiAepxaTb xonKypeHirnio c 
a 6 opHrennbiMH jiyroBbiMH BHAaMH. 

6 . Persicaria foliosa (Lindb. f.) Kitag. — Oxp. C.-rieTep 6 ypra, 6 eper Ohhckoto 
33 AHB 3 loxnee noc. JIhchh Hoc na KapenbcxoM liepeuiefixe, 12 VII 2000, No 392, H. llBe- 
AeB. 

Ochobhoh apeaji BHAa naxoAHTca b Boctohhoh A3hh, oTxyAa oh, BCTpenaacb oneHb 
cnopaAHnecKH, aoxoaht na 3 anaAe ao HopBeran (Flora Nordica, 2000 : 218). Oh 6ma 
nponymen b «OnpeAeAHTejie bmcuihx pacTennii CeBepo-3anaAa PCOCP» (1981), xotb 
eme aBTop BHAa yxa 3 biBan ero Ana oxp. Bbi 6 opra h CecTpopeuxa, a b Tep 6 apHH XejibCHHKH 
HMeioTca ero c 6 opbi pa3Hbix neT c no 6 epexba 3anHBa JlaxTH na o. TBepAbmi 6ah3 Bbi 6 opra. 
HeoAHoxpaTHbie iionbiTKH naiiTH bha b nocneAHeM MecTonaxoxAenHH 6hah 6e3pe3ynb- 
TaTHbiMH. flo HocneAHero BpeMeHH b mp 6 apHax C.-neTep 6 ypra He 6 bino hh oahoto 
o 6 pa 3 ua 3 Toro peAKoro BHAa H 3 JleHHHrpaACKOH o 6 ;i. Bah3 noc. JIhchh Hoc oh pacTeT b 
h3o6hjihh na 6oaothctom noSepexbe h Ha MenxoBOAbe Omicxoro 3 a)iHBa. Bnonne 
B03M0XH0, HTO 3TOT BHA, KaK H HeKOTOpbie ApyrHe OAHOAeTHHKH, pa3BHBaeTC8 He KaXAblii 
roA. Ot oTHocHTejibno 6 nH 3 xoro BHAa P. minor (Huds.) Opiz oh Aenco OTAHnaerca 6 onee 
MHOTOHHCJieHHblMH UJHpOKOAHHeHHblMH (a He y3K03JUIHnTHHeCKHMH) CTe 6 jieBbIMH AHCTb- 
aMH, Menee o 6 oco 6 nemibiM couBeTHeM h 6 onee kopotkhmh pecHHHxaMH no xpaio 
pacTpy 6 oB. 

7. Eremogone longifolia (Bieb.) Fenzl. — ncxoBcxaa o6n„ CeOexcxHH p-H, oxp. a. Ky3- 
HeuoBxa, b 6 km k ceB.-Bocr. ot Ce6exa, ocrenHennbiii nyr baoa b x.-a. nyreii, 11 VI 2000, 
No 177. 

CTerinoii bha. HaiiAeno npHMepiio lOxpynHbix ocoSeii Ha ynoManyroM Bbiuie ocTen- 
HeimoM nyry b a. Ky 3 neuoBKa. no-BHAHMOMy, 3Aecb aBnaerca 3anocHbiM. B CeBepo-3a- 
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naflnoii Pocchh H3BecTiio eme 2 MecroHaxoxAeHHa (HBeneB, 2000:314) — b JleiiHU- 
rpaflCKoii o6ji. y x.-a. ct. raTWHHa-ToBapHaa h b HoBropoACKoil o6ji. y x.-a. ct. Okcowh. 
Otmcthm, wto b 6 opax ioro-3anajia FIckobckoh o6ji. b CeOexcKOM nattHOHanbitoM napxe 
BCTpewaioTca eme ABa BHjia 3 toto poaa: E. procera (Spreng.) Reichenb. h 6 onee pejiKHii, 
6 ah3khh k HeMy bha E. micradenia (P. Smirn.) Ikonn. c 6onee KpynHbiMH, no MeHee 
MIIOrOWHCJieHHbIMH B COUBeTHH UBeTKaMH. 

8 . Elisanthe noctiflora (L.) Rupr. — ricKOBCKaa o6a., r. Ce 6 ex, copnoe Ha ra 3 one, 
9 VII 2000, N° 383, H. HBeneB. 

Bojiee ioxhhh, ho 3aHecemibJH bo MHorae flpyrae paiioHbi bha, BriepBbie oTMeweHHbiH 
B riCKOBCKOM o 6 jl. 

9. Otites cuneifolia Raf., 1840, Auticon Bot. : 25; fleBaTOB, 1987, Hob. chct. Bbicui. 
pad. 24 : 91. — Silene otites (L.) Wibel, 1799, Prim. FI. Worth.: 241. —- ricKOBCKaa 
o6ji., 10 km k ioro-3an. ot Ce6exa, cochobmh Jiec Ha xojiMax 3anaaHee a. CTeiiMaKH, 
6 VII 2000, N 2 328; TaM xe, 10 km k 3103 ot Ce6exa, 6 km k CB ot a- fleAHiio, onyuiKa 
6opa y AopoiH, 7 VII 2000, N» 368. 

B Pocchh stot cpeAHeeBponeiicKHH bha npHBOAHAca AHuib Ana KaAmmurpaACKOH 
o 6 a. (KoHcneKT..., 1995 : 58), a b Boctowhoh EBpone H3BecTen, KpoMe Toro, b pecnyO- 
AHKax IlpHOaATHKH h Ha 3anaAHoii YKpaHHe. B JIaTBHH on BCTpewaeTca AOBoribno 6 ah3Ko 
k tpaHHue c ricKOBCKOH o 6 a., Tax wto naxoAKa ero 3Aecb Biionne 33KOHOMepHa. flna 
EeAopyccHH stot bha ne npHBOAHnca (OnpeAenHTenb..., 1999), OAHaKo b fepOapHH 
EoTanHwecKoro hh-th PAH (LE) HMeioTca 2 o 6 pa 3 tta H 3 stoh pecnySAHKH: «EpecT-JlH- 
tobck, 10 VI 1893, C. Kopxhhckhh» h «rpoAHeHCKaa o 6 ji., AeBbtii 6 eper p. Bhahh b 9 km 
k ceBepy ot CMopronn, 18 VI 1962, H. Ko 3 ;toBCKaa». O. cuneifolia oweHb 6 ah30K k 6 o nee 
BocTOHHOMy ho apeany BHAy O. borysthenica (Grun.) Klok., oTAHwaacb ot Hero roAbiMH 
wauiewKaMH, HBeTOHoxKaMH h BepxHeii wacTbio CTe 6 na. 

10. Ceratophyllum submersum L. — JlenHHrpaACKaa o6a., JIomohocobckhh p-n, 
noc. BpoHKa, npyAbi 3a t})epMOH, 23 X 1999, H. CaBHHHw; TaM xe, 2.5 km k ioro-3aii. ot 
x.-a. ct. BpoHKa, y a. Hnxnaa Bpoiixa, npyA y onyuiKH neca, 22 IX 2000, N 2 520, 
H. UBeAeB. 

HoBbiii aa» CeBepo-3anaAHoii Pocchh bha C. submersum pacTeT 3Aecb b h3o6hahh b 
AOBOA biio 6oAbmoM Hpyay, BbiKonaHHOM AAa pa3BeAeHHa pbi6bi. KpoMe C. submersum b 
npyay o6ht3iot AHuib neMHorae Bbicuine BOAHbie pacTeHHa: Elodea canadensis Michx., 
Potamogeton natans L., Lemna minor L. h L. trisulca L. B oTAHHHe ot C. demersum L., 
AHuib H3peAKa o6pa3yiomero OAHHOHHbie nnoAbi, C. submersum oOHAbno hjioaohocht. 
Bepoaraee Bceto, ero motah 3anecTH b npyA BOAOHJiaBaiomHe nTHttbi. BAHxanLUHe 
HecoMHennbie MecTonaxoxAeHHa C. submersum HaxOAaTca b ioxhoh HlBeuHH h OpjiOB- 
ckoh o6a. (EAeHeBCKHii, PaAbirHHa, 1997 : 78). flpyrae yKa3aHHa Ana 6oAee 6 ah3khx 
paiioHOB oweHb coMHHTeAbitbi, Tax KaK 3a C. submersum wacra npHHHMaioTca CAa6bie hah 
T eneBbte no6era C. demersum. TaK bo «®Aope npH6aATHiicKHX pecny6AHK» (1993 : 267) 
3TOT BHA HpHBOAHTCa no AHTepaTypHbIM AailllblM «npeHMymeCTBeHHO B MeAKOBOAHOH 30He 
no6epexba EaATHiicKoro Mopa h ero 3aAHBOB, ycTbax peK», «o6btwHO c C. demersum », 
tipHweM «nAOAOHOCHT oh oweHb peAKo». Mexuy TeM C. submersum na MeAKOBOAbax 
MopcKHX no6epexHii ne BCTpewaeTca, coBMecrao c C. demersum He pacTeT h b OTAHwne 
ot nocAeAHero BcerAa oShabho haoaohocht. OAiiaxo npHcyrcTBHe C. submersum na rare 
JlHTBbi, rae BCTpewaioTca MHorae peAKHe BOAHbie pacTenna, Bee xe BnoAiie Bepoarno. 

11. Pulsatilla teklae Zamels, 1925, Compt. Rend. Seanc. Soc. Biol. (Paris) 92 : 880; 
MHHaeB, b OnpeA. Bbicui. pacT. ceB.-3an. eBpon. wacra PCOCP : 173. — P. patens (L.) 
Mill, subsp. teclae (Zamels) Zamels, 1926, Acta Horti Bot. Univ. Latv. 1 (2) : 87; Tutin, 
1964, in FI. Europ. 1 : 221. — ncKOBCKaa o6a., Ce6excKHil p-n, b 10 — 12 km k K)3 ot Ce6exa, 
cocHOBbiH Aec 3anaAnee a- CTeiiMaKH, 6 VII 2000, Nq 320; TaM xe, 10 km k 3103 ot 
Ce6exa, 6 km k CB ot a- fleAHiio, necwaHaa nonana b 6opy y Aoporn, 7 VII 2000, N? 345. 
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3tot bha npHBojiHjica H. A. MniiaeBbiM b «OnpeflejiHTeae...» (1981) flna JleHHiirpaa- 
CKoil h IIckobckoh o6n. b 6acceihiax peK Jlyra h ILuiocch, OA»aKo onpeAeneHHbie hm 
3K3eMruiapbi OKa3ajiHCb CTepHJibiibiMH ra6pHaaMH P. patens (L.) Mill, x P. pratensis (L.) 
Mill. (= P. wolfgangiana (Bess.) Juz.), HepejiKo BCTpenaiomHMHca b Meciax coBMecTHoro 
o6HTaHHa 3 thx bhaob h BHeuiHe iioxoxhmh Ha P. teklae. riosTOMy P. teklae ne 6buia 
BKjHoneHa b «OnpeflejiHTeJib...» (IjBeneB, 2000). THriHHHbie o6pa3Ubi P. teklae b otahhhc 
ot 3Toro raOpHjia BiiojiHe c}jepTHJibHbi h AOBOAbHO nocToaniibi no cjjopMe jincTbeB (ohh 
riajibnaTo pacceneiibi na oneiib y3KHe AOAbKH, H3 KOTopwx cpejinaa Ha kopotkom 
nepeuiOHKe) h BCTpenaioTca b 6opax JIaTBHH h b 6nH3nexamHX paiioHax JlHTBbi, a, 
Bepoarao, raKxe EenopyccHH, b MecTax, rjie OTcyrcTByeT P. pratensis. HaMH stot bha 
o6Hapyxen b h3o6hjihh b Ce6excKOM p-He IIckobckoh o6ji. 6ah 3 rpaHHiibi c JlaTBHeii, 
TaKxe npn OTcyrcTBHH P. pratensis, ho BMecTe c thkhmh, TaKxe 3axoAaujHMH H3 JIaTBHH 
OopoBbiMH BHA3MH, Kax Otites cuneifolia h Potentilla arenaria. HecMOTpa na BHeiHHee 
cxoactbo P. teklae c ynoMaHyrbiM Bbmie raOpHAOM, stot bha ne HMeeT HHnero o6ujero c 
P. pratensis. Ilo npeAnonoxeHHio H. H. IjBeneBa (b 3aAepxaBmeMca c bmxoaom b cBeT 
10 TOMe «Onopbi Boctohhoh EBponbi»), apyrHM ero npeflKOM, KpoMe P. patens, aBjiaeTca 
xeATOHBeTKOBbiH Kcepoc}3HJibHbiH bha 3TOTO xe poflCTBa — P. angustifolia Turcz., pac- 
npocTpaHennbiH npeHMymecTBemio b Boctohhoh Ch6hph, OTKy^a oh h orincaH. Bnonne 
BepoaTHO, HTO 3TOT BHA BMeCTe C paAOM flpyrHX OopOBbIX H AeCOCTeilHblX bhaob nocne 
nocneflHero njieHCToueHOBoro oneAeueHna npoABHiiynca aajieKo na 3anaa ao noOepexba 
BanTHHCKoro Mopa, ho no3flnee ero nonynaiiHH 6bi;iH b ochobhom «nornomeHbi» b 
pe3y.nbTaTe ra6pHAH3auHH c npoflBHraBuiHMca H3 EBponbi Ha boctok P. patens. Pe3ynbTa- 
tom t3koh HirrporpeccHBHOH ™6pHflH3auHH 6buiH bhah P. multifida (Pritz.) Juz. c 
ahaobbimh uBeTKaMH h P. flavescens (Zucc.) Juz. c xejiTbiMH uBeTKaMH, a Ha KpaiineM 
3anaae ObiBiuero apeana P. angustifolia ctfiopMHpoBanca AOBOAbHO ycTOHHHBbiii no cbohm 
npn3naKaM rnOpHAoreHHbi h bha P. teklae, oTAHHaiomHiica ot 6jiH3Koro k neMy BHAa 
P. multifida eme 6onee y3KHMH AonbKaMH AHCTbeB. O npoABHxeHHH P. angustifolia Aanexo 
Ha 3anaA cBHAeTenbCTByioT ero neMHorne pejiHKTOBbie MecTOHaxoxAenna He TonbKo b 
3anaAHoii CnOupn, ho h b Boctohhoh EBpone («OKp. UapeBOKOKuiaiicKa, Mexay 
CTyAGHHM Kaiohom h BaObHMH 6 oaot3mh, b 6opax, 26 VIII 1884, C. Kopxhhckhh», 
«By3yjiyxcKHH 6op Open6yprcKOH oOnacrH, 27 V 1904, B. CyKaneB» — LE). 

12. Papaver dubium L. — IlcKOBCKaa o6a., CeOexcKHii p-n, 4 km Ha boctok ot 
Ce6exa, 3anexb ceBepnee A- ropOyHbi, 16 VI 2000, T. KonenHaa. 

ripeHMyiuecTBenno copiibiH bha, HafiAeiiHbiH BnepBbie b IIckobckoh o6a. Panee oh 
6bin H3BecTeH H3 JleHHHipaACKoii o6ji. (IlBeneB, 2000 : 308) h b 6onee loxiibix paiioHax 
Boctohhoh EBponbi. 

13. Erysimum canescens Roth. — IlcKOBCKaa o6ji., Ce6excKHii p-n, 3anaAnaa oKpa- 
nua noc. HApnna, riecnaHbiH ckaoh y xeAe3Hoii Aoporn ceBepnee 03. HApna, 10 VI 2000, 
Ns 130. 

JlecocTennoH bha, BnepBbie iiaHAemibiH b IIckobckoh o6a. b KanecTBe 3aHOCHoro 
pacTenna. Panee oh 6bin co6pan H. H. IjBeneBbiM h fl. H. TpeTbaKOBbiM Taxxe y xeAe3Hoii 
Aoporn b C.-nerep6ypre h CecTpopeuxe. 

14. Arabis sagittata (Bertol.) DC. (= A. hirsuta auct.). — IlcKOBCKaa o6a„ Ce6ex- 
ckhh p-n, a. MajibKOBo, Kapbep, iia cyxoii Kap6onaTHOH noHBe, 9 VII 1999, T. KonenHaa; 
TaM xe, 6 km Ha ioro-3aii. ot a. rneMSoHHHO, ypon. IloAAyGHHKH, na necnanoH noHBe, 
18 IX 2000, T. Koiiennaa. 

Uoboabho peAKHH b CeBepo-3anaAiioH Pocchh bha, pacnpocTpaiiennbiH 3Aecb rnaBHbiM 
o6pa30M na HxopcKoii B03BbiuiennocTH b JlenHiirpaACKOH o6a. h Ha Bbixoaax H3BecTiiaKa 
b oKp. IlcKOBa h H36opcKa b IIckobckoh o6a. HaiiAeH BnepBbie b loxiibix paiioHax 
IIckobckoh o6ji. 

15 .Potentilla arenaria Baumg. — PIcKOBCKaa o6n., Ce6excKHii p-n, OKp. a. Ky3iie- 
noBKa, b 6 km k ceB.-BOCT. ot Ce6exa, ocTenHeiiHbiii nyr baojib x.-a. nyTeii, 8 VII 1999, 
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T. Koneanaa; TaM xe, 11 VI 2000, Ns 174; TaM xe, b 10—12 km k 3KD3 ot Ce6exa, 6 km 
k CB ot fl. HeaHiio, oiiyiuKa cochoboto aeca y flopora, 7 VII 2000, Ns 344 h 365. 

He6oJibmoH kjioh 3Toro 6oaee loxHoro OopoBoro BHaa 6bia naiiaeH BnepBbie b 
CeBepo-3aiiaanoH Pocchh na ocTenHeimoM ayry y a. Ky3HeuoBKa (KoiieaHaa, 1999), rae 
on 8bho HMeer 3anocnoe npoHCxoxaeHHe. OaHaKo aeraM 2000 r. P. arenaria o6Hapyxena 
naMH b H3o6HaHH eme b 2 MecTonaxoxaeHHax b 6opax 6aH3 rpaHHirbi FIckobckoh o6a. c 
JlaTBHeii, rae stot BHa, necoMHeHiio, aBaaeTca a6opHreHiibiM pacTenneM. B JIaTBHH oh 
aoBoabno oObineH (Oaopa..., 1996) h H3BecTeH Taxxe H3 6aH3aexainHX pafionoB Eeao- 
pyccHH. 

16. P. longipes Ledeb. — ricKOBCKaa o6a., Ce6excKHii p-n, boct. oKpanna noc. Ha- 
pnua, y x.-a. noaoTHa, 10 VI 2000, Na 120; TaM xe, oxp.a. Ky3HeuoBKa, b 6km k 
ceB.-BOCT. ot Ce6exa, ocTennennbiil ayr Baoab x.-a- nyreH, 11 VI 2000, Ns 175. 

JlecocTeiiHoii BHa, BnepBbie nanaeHHbiH naMH b CeBepo-3ariaaHoii Pocchh b KaaecTBe 
3aiiocnoro pacTenna. BaHxaiiuiHe ecTeCTBemibie MecTa npoH3pacTaHHa naxoaaTca b 
JlnneuKOH h TaM6oBCKoii o6a. B nepBOM H3 o6Hapyxeniibix MecTOHaxoxaenHii Hafiaeno 
4 oco6h, bo BTopo.M — 2, oaHaKo BHa, no-BHaHMOMy, cnoco6en pacceaaTbca h aaabiue. 

17. P. thyrsiflora Huels. ex Zimm. — ricKOBCKaa o6a., Ce6excKHii p-n, oxp. a. Ky3- 
neuoBKa, b 6 km k ceB.-BOCT. ot Ce6exa, ocTeimemibiH ayr Baoab x.-a. nyTeii, 11 VI 2000, 
N» 153 h 165. 

Boaee ioxhmh h 3anaaiibiH no CBoeMy ocHOBHOMy apeaay BHa 6bia npHBeaen 
E. B. CeprHeBCKoii b «OnpeaejiHTejie...» (1981 : 216) aaa oKp. IlcKOBa, rae oh yKa3biBaaca 
B.fl. AHapeeBbiM. B repSapnax C.-rieTep6ypra aocTOBepiibix ero 3K3eMnaapoB H3 CeBe- 
po-3aiiaaHoii Pocchh ne 6bUio, iiosTOMy oh ne BKaioneH b «OnpeaeanTeab...» (llBeaeB, 
2000). Tenepb oh Haiiaen b 6oabuioM KOJinnecTBe Ha ocTenHeimoM Jiyiy y a- Ky3iieuoBKa 
KaK 3aHocnoe, ho BiioaHe naTypaaH30BaBiueec5i pacTenne. BanxaHuiHe ero MecTonaxox- 
aeiiHB naxoaaTCB b JIaTBHH h JlnTBe. P. thyrsiflora npHiiaaaexHT k oneiib 3anyraHHOH 
rpynne ra6pHaoreHHbix BHaoB, npoHCXoaamHX ot ra6pHaH3auHH P. argentea L. s.l. c 
P. heptaphylla L., P. thuringiaca Bernh. ex Link s.l. (BKaionaH P. goldbachii Rupr.) h 
P. tabernaemontani Aschers. h Hiioraa o6beaHHaeMbix noa na3BaHHeM P. collina Wib. Bca 
3Ta ipynna nyxaaeTca b 6o;iee raySoKHX HCcaeaoBaiiHax. 

18. Lathyrus pisiformis L. — ricKOBCKaa o6n., Ce6excKHii p-H, oxp. a- Ky3HeuoBKa, 
b 6 km k ceB.-BOCT. ot Ce6exa, ocTenHennbiii ayr Baoab x.-a- nyreii, 11 VI 2000. 

Onenb peaKHH b CeBepo-3anaanoH Pocchh BHa, H3BecTHbiii H3 HeMiiorax MecTOHa- 
xoxaeHHH b JleiiHHrpaacKoH h H3 2 6onee ceBepHbix MecTOHaxoxaeHHii b IIckobckoh 
o6a. 

19. Epilobium obscurum Schreb. — IlcKOBCKaa o6a., Ce6excKHii p-n, 10 km k 3KD3 
ot Ce6exa, 6 km k ceB.-BOCT. ot a. fleaHHO, 6eper pyaba b aecy, 7 VII 2000, N? 358. 

OaeHb peaKHii h cuopaanaecKH pacnpocTpaiieHHbiii b CeBepo-3anaaHoii Pocchh BHa, 
b IIckobckoh o6n. OTMeaaBuiHHca TOJibKo H3 p-na MyacKoro 03epa (IlBeaeB, 2000 : 465). 
no aaHHbiM cJjhhckhx 6oTaiiHKOB, euie b naaaae XX b. 6bia aoBoabiio uinpoxo pacnpo- 
CTpaHeH Ha KapeabCKOM nepeuieiiKe, ho b nacToamee BpeMa Bee noiibiTKH HaiiTH ero b 
H3BecTHbix paHee nyHKTax 6bLan neyaaHHbiMH. He 6bia HaiiaeH oh h b OKp. a. BaTOBo b 
raTMHHCKOM p-ne, OTKyaa TaKxe ecTb rep6apHbie c6opbi Haaaaa XX b. Bo3moxho, stot 
BHa BbiTecHaeTca HHTencHBHO pacnpocTpaHaiomHMHca aMepHKaHCKHMH BHaaMH H3 poacT- 
Ba E. adenocaulon Hausskn. 

20. Lamiutn confertum Fries (= L. molucellifolium auct., non Fries). — ncKOBCKaa 
o6a., Ce6excKHii p-ii, b 10—12 km k ioro-3aH. ot Ce6exa, a. CTeiiMaKH, copnoe Ha 
oropoae, 6 VII 2000, Ns 333. 

CopHbiH BHa, BnepBbie HanaemibiH b Rckobckoh o6a. Ha CeBepo-3anaae Pocchh panee 
oTMeaaaca b JleHHiirpaacKoH h HoBropoacKoil o6a. 
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21. Veronica persica Poir. — IlcKOBCKaa o6ji., CeSexcKHH p-H, a. Ocmho, copnoe Ha 
none, 14 V 2000, V. KoneHHaa. 

Copubiii bha, panee H3Becnib(H b CeBepo-3anaaHOH Pocchh H3 JleHHurpaacKOH h 
ceBepHbix paiioHOB IIckobckoh o6a. (LlBeaeB, 2000 : 557). 

22. Echinops sphaerocephalus L. — ricKOBCKaa o6ji., CeSexcKHH p-H, 14 km Ha ioro- 
boct. ot Ce6exa, oKp. a. CyroKH, 3anaaHbiH ayroBoil ckjtoh xoaMa k uiocce, 5 VII 2000, 
Ns 314. 

BoJiee loxubiii bha, BnepBbie naHaeHHbiH b FIckobckoh o6a. PaHee 6bia H3BecTen KaK 
3anocHoe hah oAHnaBuiee pacTeHHe b rioc. Ky3neHHoe JleHHHrpaACKoii o6a. h b C.-Ile- 
TepOypre (LlBeaeB, 2000: 620), oanaKo b hobom MecTOHaxoxAeHHH oh iipoh3boaht 
BnenaTAeHHe aSopHrennoro BHAa. CnopaaHHecKH pacnpocTpanen b BenopyccHH (Onpe- 
AeAHTeAb..., 1999 : 303). HaMH oOnapyxeno okoao 10oco6eii, nacTb Korapbix npeacTaB- 
AeHa p03eTK3MH AHCTbeB. 

23. Taraxacum tenuilobum (Dahlst.) Dahlst. — IlcKOBCKaa o6a., CeOexcKHH p-H, 
necnanbiH naax y ceBepnoro 6epera 03. Mapna 6 ah3 hoc. HapHua, 10 VI 2000, Ns 123. 

PeAKHii bha H3 cexitHH Erythrosperma (Lindb. f.) Dahlst. B IIckobckoh o6a. 6ma 
H 3BecreH TOJibKo H3 oKp. M36opcKa. 
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BOTaHHHeCKHH HHCTHTyT riojiyMeHO 17 12001 

hm. B. A. KoMapoBa PAH 
CanKT-fleTepGypi 


SUMMARY 

An interesting floristic records of the 23 vascular plant species in North-West Russia is reported. 
Among them Festuca rupicola Heuff., Otites cuneifolia Raf., Ceratophyllum submersumh., Pulsatilla 
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teklae Zamels, Potentilla arenaria Borkh., P. longipes Ledeb., P. thyrsiflora Huels. ex Zimm. are 
new to NW Russia, Koeleria cristata (L.) Pers., Eremogone longifolia (Bieb.) Fenzl, Elisanthe 
noctiflora (L.) Rupr., Papaver dubium L., Erysimum canescens Roth, Lamium confertum Fries and 
Echinops sphaerocephalus L. — new to Pskov region, Koeleria pyramidata (Lam.) Beauv. — new 
to Leningrad region. 


YJtK 582.394 


Dot. xypH., 2001 r., t. 86, N° 6 


© T. r. TajibiSoB 

O HOBOM CEMEHCTBE ADIANTACEAE flJIB ®JIOPbI HAXHHEBAHCKOH 

AP (A3EPEAHJPKAH) 

T. G. TALYBOV. ON A NEW FAMILY ADIANTACEAE FOR NACHICHEVAN FLORA (AZERBAIJAN) 


ripHBC/ieHiii aamibie o naxonxe ceM. Adiantaceae hoboio nan cjtjiopbi HaxMMCBancKOM AP A3ep6aii;uKaHCKOH 
PccriyGjiHKH. 

KaioMeBbie caOBa: Adiantaceae, HaximeBaHCKaa AP. 

TeppHTopna HaxHHeBaHCKoii AP (5.5 tmc. km 2 ), Bxojtameii b cocTaB A3ep6aiinxan- 
ckoh Peciiy6jtHKH, oporpatJjjmecKH npejtcTaBJiaeT co6oii «KOTJtoBHiiy», OKpyxemiyio 
BblCOKHMH (600—3906 M Hafl yp- M.) ropaMH. noaTOMy CKJfla nOHTH He npOIIHKaiOT 
BJiaxiibie B03flyiunbie Maccbi c MepHoro h KacnniicKoro Mopeii, hto h aBjiaeTca ojtiioii H3 
npHHHii cyxoro h pe3Ko KOHTHHeHTajibHoro KJtHMaia, BJtHaiiHe KOToporo CKa3biBaeTca 
BCKJfly. 

BoraTaa t}jjtopa HaxHHeBaHCKoii AP nacHHTbiBaeT 6ojiee 2500 bhaob cocynncTbix 
pacTeiiHH (H6parHMOB h jtp., 1989). OjmaKo jto chx nop Becb cnncoK t}jjtopbi oKoiina- 
Tejibiio HHKeM He cocTaBjieH. AHajtH3Hpya Bee HccnenoBaTejibCKHe pa6oTbi (rpoccreitM, 
1939, 1949; TaxTaaxan, 1966) h nauin MHoroneriiHe 3KcnejtHHHoiiHbie MaTepnaiibi, 
xpaHHMbie b TepOapHH KatJjejtpbi 6oTaiiHKH HaxHHeBaitcKoro rocyztapcTBeHHoro yiiHBep- 
ctiTeTa hm. K). T. MaMejtajtHeBa, a Taxxe MaTepnajibi TepOapna HaxnHeBaHCKoro perno- 
Hajibiioro Hayniioro ueiupa mhokj h A. III. H6parnMOBbiM 6biJt cocTaBJieii cneKTp cjwiopbi 
pernona. OKa3ajiocb, hto Ha TeppHTopHH HaxHHeBaHCKoii AP ripoH3pacTaioT 2646 bhaob 
pacTeiiHH, oTiiocaiuHxca k 766 poaaM h 132 ceMeitCTBaM. 

AjtHaHTyM BenepHii-Bojtoc (Adiantum capillus-veneris L.) oOnapyxeii b Opay Gas - 
ckom p-ne b oKp. c. KeTaM Ha npn6pexbe p. ApaKc b cyc}x})H3Honnoii nemepe 17 IV 1999 r. 
3to caMaa iinxiiaa nacTb (600 m iiajtyp. m.) TeppHTopHH HaxHHeBaHCKoii AP. 
18 IV 1999 r. b KeTaMCKOM yme/ibe, y noanoxHa r. HaMHp b KapcTOBoii nemepe o6napy- 
xeii rycToii Adiandetum, pajtoM c Urtica dioica L., Polygonum hydropiper L., Nasturtium 
officinale R. Br., Mentha longifolia L., Veronica anagallis-aquatica L. h ap. 

AjinaHTyM BenepHii-Bo/ioc aB/iaeTca eaniicTBemibiM bhaom pojta Adiantum L., a TaKxe 
ceMeiicTBa Adiantaceae (C. Presl.) Ching., pacnpocTpaHeHHbiM na KaBKa3e (rpoccreitM, 
1939, 1949; TaxTaaxan, 1966; HepenaiiOB, 1981) h b A3ep6aiiaxane (npmiHriKo, 1939; 
Ojtopa..., 1950). HccjiejtoBaTejieM KaBKa3CKnx nariopoTHHKOBHfliibix ( Polypodiophyta) 
A. M. AcKepoBbiM (1984) h apyi'HMH 6oranHKaMH aanairryM Benepnn-BOJioc bo (})Jiope 
HaxHHeBaHCKoii AP ne yKa3biBaerca. TaKHM o6pa30M, Adiantum capillus-veneris L., poa 
Adiantum L. h ceMeilcTBo Adiantaceae (C. Presl.) Ching. aB/iaioTca hobwmh h ansi tjjjiopbi 
HaxHHeBaHCKoii AP. 
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SUMMARY 

The data on a record of Adiantaceae family, new for Nachichevan flora (Azerbaijan Republic) 
are presented. 
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BHKTOP CEMEHOBHM HI1ATOB 

(K 70-JieTHH) CO AHH pOTKACHHIl) 

V.I. VASILEVICH, L. A. KIRIKOV A. TO THE 70 lh ANNIVERSARY: VIKTOR SEMIONOVITCH IPATOV 

BHKTopy CeMeHOBHHy HnaTOBy — BHUHOMy yveHOMy, neaarory, opraHH3aTOpy HayKH 
HcnojiHHnocb 70jieT. Oh poanaca b JleHHHrpaae 30 OKTaOpa 1930 r. B caMOM Haaane 
BoiiHbi b rocnHTajie CKOHaanca ero OTeu, MaTb c neTbMH 6buia SBaKynpoBaHa H3 
OjiOKaflHoro ropoaa b flpocaaBCKyio o6ji. 3aecb b KOJixo3e Haaanacb TpyaoBaa aeaTeab- 
HOCTb noflpocTKa. B. C. AOBejiocb BbinojiHaTb caMyio pa3- 
Hyio paOoTy, BnjiOTb ao OparaanpcKOH. B sto xe BpeMa, 
no ero caOBaM, MecTHbiii arpoHOM npoOynHn b HeM HHTe- 
pec K JKH3HH paCTeHHH. 

Ilocjie B03BpameHHa b JleHHHipaa h OKOHaaHHa 
uiKOJibi B. C. nocTynHJi Ha Onoaoro-non BeHHbi h (JiaKyjib- 
TeT JleHHHrpaflCKoro yHHBepcHTeTa, c KOTopbiM oh CBa3aH 
yjKe Oojiee 50aer. CBoeii cneunanbHOCTbio B. C. BbiOpan 
reoOoTaHHKy. Ilo OKOHaaHHH yHHBepcHTeTa b 1954 r. oh 
6bui ocTaBJieH b acnHpaHType. B TeaeHHe pan a ner B. C. 
coBMeman yve6y b acnHpaHType c paOoTOH cHanana npea- 
cenaTejieM oaHoro H3 kojixo30b IloanopojKCKoro p-Ha Jle- 
HHHipajicKoii o6ji., Kyaa b cocTaBe OTpaaa «TpHauaTHTbi- 
caHHHKOB», KaK hx Toraa Ha3biBanH, 6bui HanpaBJieH aaa 
noflbeMa cejibcxoro xo3aiicTBa (1955—1957), a 3aTeM — 

AHpeKTOpoM yvjiecx03a «JIec Ha Bopcmie» (1958—1960). 

B 1960 r. B. C. 3amHmn KaHanaaTCKyio aHccepTaunio 
no TeMe «OcHHOBbie aeca JleHHHipaacKoro sKOHOMHaecKoro paiioHa» (aaMHHHCTparaB- 
HO-xo3aHCTBeHHoe aejieHHe Toro BpeMeHH). HayvHbiM pyKOBOAHTeaeM paOoTbi 6biJi 
A. A. Hhuchko, c KOTopbiM B. C. KpoMe HayHHbix HHTepecOB cBa3biBaaH Tenable apyjxec- 
KHe OTHOiueHHa. B stom xe roay Haaaaacb paOoTa b EHoaoraaecKOM HayaHO-HccaeaoBa- 
TeabCKOM HHCTHTyre (EhHHH) JleHHHipaacKoro yHHBepcHTeTa CHaaaaa b aoajKHOcra 
Maaauiero, 3aTeM cTapiuero HayvHoro coTpyaHHKa h, HaKOHeu, 3aBeayiomero JIa6opaTO- 
pHeii reoOoTaHHKH, KOTOpoii oh pyKOBOaHT h b HacTOainee BpeMa. B 1972 r. B. C. 3amHma 
flOKTOpcKyw flHccepTauHio, nocBameHHyio HccaeaOBaHHio CTpyKTypbi pacTHTeabHbix co- 
oOmecTB, b 1974 r. eMy npncBOeHO 3BaHHe npotjieccopa. 

B 60-e roflbi b Haiueii CTpaHe Haaaaa 6ypHO pa3BHBaTbca MaTeMaraaecKaa reoOoTaHH- 
xa. OflHHM H3 nepBbix b stom HanpaBaeHHH cTaa 3Kthbho paOoTaTb B. C. Hm 6bia 
pa3pa6oTaH paa HHTepecHbix MeToaoB KoaHaecTBeHHoro aHaaH3a CTpyKTypbi pacTHTeab- 
hocth. AHaaH3Hpya KpHBbie pacnpeaeaeHHa aepeBbeB no anaMeTpy, oh nyreM naaTeabHOH 
h MaTeMaTHaecKH KoppeKTHOH o6pa6oTKH BbiaBHa ae(J)opMauHH Ha sthx KpHBbix (aonoa- 
HHTeabHbie nHKH) h noKa3aa, a to ohh bo3HHK31ot b pe3yabTaTe BHyrpHBHaoBOH KOHKy- 
peHUHH, npHBoaameii k pacaaeHeHHio nepBOHaaanbHO oaHopoaHoii coBOKynHocra aepeBb¬ 
eB Ha 3 aacTH: rocnoacTByiomHe, HHAHcJxJiepeHTHbie h yrHeTeHHbie. Ilo3aHee k noao6HbiM 
BbiBoaaM npHiiuiH HeKOTopue 3apy6e>KHbie HccaeaoBaTeaH, ho MeTOaa BbiaBaeHHa aetjrop- 
MauHii Ha SMnHpnaecKHx KpHBbix hmh npeaaoxceHO He 6biao. 
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new BJiHHHHeM CBoero ynHTejia, A. A. Hhhchko, B. C. c caMoro Hanajia CBoeii Haynnofl 
aeaTejibHOCTH yaejiaji mhoto BiiHManHa ripoGiieMaM o6meii tjwrouenojiorHH. Oh Bbicica3aji 
BecbMa HeopflHHapHbie B3maflbi Ha KOHTHiiyyM pacTHTejibHOCTH, KBanTOBaHiiocTb pacTH- 
Tejibnoro HOKpoBa, ipaHHHbi cj)HT0HeH030B, pa3pa6oTaji opHrmiajibHyio KJiaccHcjjHKauHio 
B3aHMOOTHOUieHHH MOKfly paCTeHHHMH. 

B 1967 r. hm 6buio ccjjopMyjiHpoBano nonarae HeHoaneiiKH, KOTopaa BKJimaeT Bee 
pacTeHHa, cBa3aHHbie Meawy co6oii HenocpeflCTBennuMH KOHKypeHTHbiMH oTHOUiennaMH. 
3to nonaTHe OKa3anocb KpaiiHe Heo6xoflHMbiM ana pa3pa6oTKH TeopHH pacTHTejibHbix 
cooGmecTB, bkjhohhb b ce6a 3HaHHTCJibHyio HacTb coflepacaiiHa noHaTwa cj)HT0HeH03a b 
ero KJiaccHnecKOM noHHManHH. ®HTOueno3 oh paccMaTpuBaeT xax ofluopoflHbiii KOHTyp 
pacTHTejibHOCTH, aonycicaa cymecTBOBanne h KJiHHajibHbix cj)HT0HeH030B. 

OcuoBHbiM oGieKTOM HccjieflOBanHH B.C. 6buiH jieca b ochobhom CeBepo-3anaaa 
EBponeilcKOH Pocchh. B 70-x rcwax oh opraHH30Baji CTauHonap na boctohhom 6epery 
Jlaao>KCKoro 03. B jimuaHHHK0B0-3ejieH0M0iiiHbix cocnaxax coTpyrnwicaMH JlaGopaTopwH 
reoGoTaHHKH (JI. A. KwpHKOBa, K). H. CaMoiiJiOB, T. H. TapxoBa h ap.), acnHpaHTaMH h 
CTyaenTaMH noa pyxoBOflCTBOM h nenocpeacTBenHOM ynacTHH B. C. 6wjih ocymecTBJieHbi 
aeTajibHbie BcecTopoHiine HccjieflonanHa sthx cooGmecTB. Bbuio oriyfwiHKOBano HecKOjib- 
ko aecaTKOB CTaTeii, b KOTopbix paccMaTpHBajincb B3anM00TH0UieHHa mxob h jiniuaHHn- 
kob, BHfloB TpaBaHo-KycTapHHHKOBom apyca, noapocTa cochbi c sthmh apycaMH, 3aBHCH- 
MOCTb Bcex BHflOB OT tjMKTOpOB cpeflbl, flHHaMHKa C 006 meCTB COCHaKOB. noJiyHemibie 
aamibie npHBejiH B. C. k BbiBoay o tom, hto jiHUiaHHHKOBbie cocnaxH aBJiaiOTca npoH3- 
BOflHblMH, CMenalOIHHMHCa B XOfle CyKHeCCHH 3ejieHOMOLUHbIMH COCHaKaMH. 

Bonpocbi flHiiaMHKH pacTHTejibHOCTH Bceraa HHTepecoBajiH B. C. Cjieaya aaeaM 
B. n. KojiecHHKOBa o reHeTHHecKoii KJiaccHcjjHKauHH jiecoB, oh CHHTaeT Bee cyxHe 
COCHBKH OflHHM THHOM Jieca, KOTOpblH BKJHOHaeT B Ce6a pa3Hbie CTaflHH BOCCTaHOBJieilHa 
nocjie HapyuieiiHH (py6ox, noacapoB) h pa3iibie nyTH BoccTanoBjieHHa b 3aBHCHM0CTH ot 
nepBonaHajibnoH hjiothocth noapocTa h xojia H3pe>KHBaHHa apeBocToa. Tnn jieca b ero 
HoiiHMaHHH — cjioauiaa flHHaMHHecxaa CHCTeMa pacTHTejibHbix accouHauHH. 

OcuoBHoe MecTO b Hayniibix HCCjieflOBaiiHax npocjj. B. C. HuaTOBa 3aHHMaiOT Bonpocbi 
TeopHH cjjHTOueHOJiorHH. Hm onyGjiHKOBano 6onee 130 Hayniibix pa6oT. yneGiiHK «Ohto- 
Heiiojioi’Ha» Ha3BaH cneuHajiHCTaMH jiynuiHM, eMy npHcyawena yHHBepcHTeTcxaa npeMHa 
1999 r. B stom yneGnHice b otjihhhc ot apyrnx, BbiiuefliiiHx 3a iiocjieflHHe 20 JieT yaajiocb 
aocTHHb pa3yMHoro cooTiioiiieHHa MOKjiy KJiaccHHecKHMH HanpaBjieHHaMH cJjhtohchojio- 
thh h coBpeMeniibiMH B3rjiajiaMH na ripHpoay pacTHTejibHOCTH. npH3HaHHeM nayHHbix 
flocTHJKeiiHH aBjiaeTca upHcyxjieiiHe B. C. rocyaapcTBeHHoii cthhchahh h H36paiiHe 
HJieHOM-KoppecrionfleHTOM Pocchhckoh axajieMHH ecTecTBemibix nayx. 

B TeHeiiHe 20jieT B.C. 3aBeaoBan Ka^jeapoii reoGoTaHHKH h skojiothh pacTeiiHii 
neTepGyprcKoro yn-Ta. 3a sto BpeMa noaroTOBJieno 6ojiee 130 cneunajiHCTOB, I3yneHH- 
kob B. C. 3aiiiHTHjiH KaiiflHflaTCKHe flHCcepTauHH, 5 CTaiiH AOKTopaMH nayx. TBopHecKHii 
h pa6oTocnoco6Hbiii kojuickthb KatJjeapbi, npHBjieHenHe k neaarorHHecKOMy npoueccy 
Mojioflbix chji oGecneHHBaioT BbicoKHii coBpeMenHbiii ypoBeHb oGynenna CTyaeiiTOB. 
Kacfieapa 3aHHMaeT Beaymee mccto b CTpane no noaroTOBKe cneunajiHCTOB bmcokoh 
KBajiH^HKauHH. 3a ycneuiHyio neflaronmecicyio aeaTejibiiocTb B. C. npncBoeno 3BaHne 
«noHeTHbiii paGoTHHK Bbicuiero npocfieccHonaiibnoro o6pa30BaiiHa». 

Hapajiy c naynnoii h neflarorHHecKoii paGoToii Goiibuioe mccto b >kh3hh B. C. 3aiiHMaeT 
HayHHo-opraiiH3aHHOHnaa h ajiMHiincTpaTHBiiaa pa6ora. KpoMe ynoManyroro, B. C. b 
paMxax uie^cKoii noMomH 3aBeaoBaji KatJjeapoii GoTaiiHKH KajiHHHHrpajiCKoro yn-Ta 
(1972—1974 rr.), b TeneHHe 5 JieT (1974—1979 rr.) pyxoBOAHji BHOJioiHHecKHM Haymio- 
HccjieflOBaTejibCKHM hh-tom JirY. npH ero aKTHBHOM ynacTHH co3flana Mopcxaa GnojiorHHe- 
exaa cTaHHHa Cn6ry, Hhjkhccbhpckhh 3anoBeflHHK. Eonee lOjieT B.C. aBjiaeTca npeace- 
flarejieM rojioBiioro coBeTa «EHOJioiHa h 6HOTexnojioniH» MHiiHCTepcTBa o6mero h cneijH- 
ajibnoro o6pa30Banna PO, pyKOBojiHTejicM naiipaBJieHHa «BHOjioraa» Konxypcnoro uempa 
(JjyHflaMCHTanbHbix HccjieaoBanHii, HJieiiOM peaKOJUieran «EoTaiiH4ecKoro 5Kypnajia». 
B. C. HnaTOB — upeacejiaTcjib CoBeTa no 3aniHTe aoKropcKHx jiHCcepTanHH no 6oTanHKe 
cnery, HJien aoktopckoio coBera npn EoTaiiHHecKOM HiicTHTyre PAH. 
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3anoroM ycnexa b pa3iibix ccjjepax ueHTejibiiocra cjiyxcaT oprana3aTopcKaa TanaHT h 
flo6po>Ke.naTejibHocTb BHKTopa CeMeaoBHMa. Cboh io6ajiea B. C. HnaTOB BCTpeuaeT 
nojinbiii can a TBopuecKax nJiaHOB. 

CnHCOK OnyEJIHKOBAHHblX PAEOT B. C. HIIATOBA 

1954. Te3acw BbiCTyuneHan ua aacKyccaa no upoGueMe Baaa- a Baaoo6pa30Bana5i // 
Becra. Jiry. Cep. 6aoji. Bbin. 2. Ns 11. C. 59—60. (Cobmcctho c K. 3ejiaHCKaM). 

[Peu.] K). floJiryuiaH. «B Heapax jkubou npapoabi» // Bot. xcypu. T. 39. Ns 1. C. 119— 
121. 

1960. Thiiw ocanoBbix jiecoB CeBepo-3anaaa PCOCP // BecTH. Jiry. Cep. 6aoJi. 
Bbin. 1. Ns 3. C. 23—40. 

OcBoenae MejiKOJiacTBemibix JiecoB noa cenbCK0X03HUCTBeHHbie yroaba // Cejibcx. 
xo3-bo CeB.-3an. Ns 1. C. 77—78. 

OcanoBbie Jieca CeBepo-3anaaa PCOCP: ABTopec}). aac.KaHa. 6aoji. Hayx. JI., 24 c. 

Bepe3HHKH boctohhhx paaonoB JleHaHipaacKoii oGaacTa // Yh. 3an. Jiry. Cep. 6hoji. 
nayx. Ns 290. C. 156—170. 

1961. 3aMeTKa a aaea A. T. EojiOTOBa b xypHanax «CejibCKaii >KaTenb» a «3koho- 
MHHecKaii Mara3aH» (1778—1789) // BecTH. Jiry. Cep. 6aoji. Bbin. 3. Ns 15. C. 145—147. 

[Peu.] B. M. IloHHTOBCKaa, H. B. CbipoKOMCKaa. Ohht cpaBHaTejibHoa oueiiKH yuac- 
thh BHua b CTpoeuaa jiyroBoro cooGiuecTBa // Eot. xcypu. T. 46. Ns 9. C. 1346—1348. 

1962. OcnHa a ocaHOBbie Jieca — pe3epB pacTHTejibHoro cbipbH // Tp. IleTepro^- 6aou. 
au-Ta Jiry. Ns 19. C. 88—97. 

CpaBHeHae MeToaoB onpeaeneiWH po;ia iiaaa b crpyKType TpaBanoi o noKpoBa ayGo- 
Boro Jieca // Bot. xcypH. T. 47. Ns 3. C. 359—368. 

HexoTopbie cooGpajKeuaa o noiurraa Tan jieca // Becrn. Jiry. Cep. 6aon. Bbin. 2. 
Ns 9. C. 131—134. 

O Koppejuiuaa Me^uy npoeKTHBHbiM noKpbiTaeM a BecoM TpaBsniHCTbix pacTeHaii // 
Bot. 5Kypii. T. 47. Ns 7. C. 991—992. 

[Peu.] JI. H. Homokouob. IloaMeunbie Jiyra Enucea // Eot. xcypH. T. 47. Ns 9. C. 1388— 
1390. (CoBMecTHo c E. M. MapKHiibiM). 

Hcnojib30Banue naoujaaea, 3aHHTbix ocauoBbiMH uecaMH noa c.-x. yroaba // Ilpapoa- 
Hbie ycjioBaa a Bonpocbi 3e.vuieuejiHH iia CeBepo-3anaae CCCP. JI.: H3 u-bo Jiry. 
C. 64—70. 

1963. TeoGoTaHaica ua 2-d Me>KBy30BCKoa KoiuJjepeiiuan «yHaBepcaTeTbi — cenbc- 
KOMy xo3HiicTBy» // Bot. >Kypu. T. 48. Ns 3. C. 1088—1090. (CoBMecTiio c B. M. MapxH- 

HblM). 

1964. O TaGuauax GoHaTapoBaHaa iiacaxaeHaii // BecTH. Jiry. Cep. 6hoji. Bbin. 4. 
Ns 3. C. 170—174. 

Oueuxa aainibix upu upoeKTaBiioM yueTe // Bot. xcypii. T. 49. Ns 3. C. 382—386. 

O upaMeueiiaa aKOJiorauecKax TaGaau juia ouemca TanoB jieca // BecTH. Jiry. Cep. 
6aoji. Bbiu.4. Ns 21. C. 150—152. 

1965. MeToanuecKue yKa3aHHH no cTaTacrauecKoa o6pa6oTKe onbiTiibix aamibix // 
Bcecoio3. Hayu.-uccji. hh-t pacreuaeBoacTBa. 62 c. 

[Peu.] A. r. BopouoB. TeoGoTaHUKa // Eaoji. HayKa. Ns 1. 4 c. (CoBMecTiio c B. M. Map- 
xaiibiM, P. T. ManuGaeBbiM). 

1966. O noHHTua c[3HT0ueH03 a aneMeHTapiioii smeiiKe oGiuecTBemioa >Ka3Ha pacTe- 
Haa // BecTH. Jiry. Cep. 6aoJi. Bbin. 3. Ns 15. C. 56—62. 

06 ouemce CTeneHa yuacTaa BaaoB b crpyKType pacTaTeubHoro noKpoBa // Bot. jxypH. 
T. 51. Ns 8. C. 1121—1126. (CoBMecTiio c JI. A. KapuKOBoa, T. H. JlanaeMaH). 

O 3aBacaM0CTa Mexcay rycTOToa KopHeii a ax BecoM // Tp. MOHI1. T. 20. C. 94—97. 
OGycuoBJieHHocTb npou3pacTana5i ccJjanroB a 3ejieHbix mxob b 3a6ononeHHbix eubHa- 
Kax // Baoji. HayKa. Ns 3. C. 67 — 69. (CoBMecTHo c C. T. ABepaHueBoii). 


175 



1967. H3MenMHB0CTb cpeflbi b npeaenax MHKporpynnnpoBOK h HeKOTopbie MeTOflHHec- 
KHe Bonpocw ee n3yMennB // BecTH. Jiry. Cep. 6hoji. Bbin. 1. Ns 3. C. 50—57. (Cobmcctho 
c T. H. TapxoBoii, C. T. 3aBepK)xoii). 

HexoTopbie acnexTbi oGmecTBeHHOH >kh3hh pacTeHHii // BecTH. Jiry. Cep. 6hoji. 
Bbin. 3. Ns 15. C. 97—105. 

Haaopiann3MeHHbie CHCTeMiibie ypoBHH h HexoTopbie nepTbi hx CTpyKTypu: MaTep. k 
kohcJj. «CTpyKTypHbie ypoBHH 6hochctcm» AH CCCP. M.: Hayxa. C. 158—172. (Cobmcc- 
tho c B. H. BacmieBHHeM). 

1968. O pa3HOrOflHHHbIX H3MCHeiIH5IX TpaBHHO-KyCTapHHHKOBOrO H MOXOBOro noxpo- 
bob b ejioBOM jiecy: MaTep. kohc{). iio HHnaMHKe pacT. iioKpoBa. BjiaflHMHp: H3h-bo 
BjiaflHMHp. nefl. HH-Ta. C. 59 — 60. (CoBMecTHo c T. H. TapxoBoii). 

flHcJjcJjepeHUHauHH HpeBOCToa. 1 // Becra. Jiry. Cep. 6hoji. Bbin. 4. Ns 21. C. 59—69. 

1969. AHann3 flecJjopMHpoBaiinbix xpHBbix pacnpefleneHHa hhcjichhoctch b cbh3h c 
oGmecTBeHHoii HHcfxjiepeHUHauHeH npeBOCToa: MaTep. 2-ro Bcecoio3. coBem. «IlpHMe- 
HeHHe KOJIHHeCTBeHHbIX MeTOflOB Iipn H3yHeiIHH CTpyKTypbl paCTHTeJIbHOCTH». TapTy. 

C. 223—225. 

Pa3Jio)KeHHe aecjjopMHpoBaHHbix xpHBbix pacnpeflejieiiHH hhcjichhoctch na cocTaBJia- 
iomHe: MaTep. 2-ro Bcecoio3. coBem. «IIpHMeHeHHe KOJiHHecTBemibix mctohob npn 
H3yHeiiHH CTpyKTypbl pacTHTejibHocTn». TapTy. C. 227—229. 

O BbiGope THnHHHoro npn reoGoTaHHHecKHx HCCjieflOBaHHHx // IlpoGjieMbi GoTaHHKH. 
Bonpocw ueHOjioi'HH, reorpacJjHH, SKOJiorHH h hctophh pacTHTejibHoro noxpoBa CCCP. 
JI.: Hayxa. Ns XI. C. 13—21. 

K ^n'roueHOJioi HH MaihiHKa HByjiHCTHoro // FIpoGjieMbi GoTaHHKH. Bonpocw ueHojio- 
fhh, reorpacjjHH, 3KOJiornn h hctophh pacTHTejibnoro noxpoBa CCCP. JI.: Hayxa. Ns XI. 
C. 150 — 156. (CoBMecTHo c JI. A. Khphkoboh, H. B. CnpHHrejib). 

JjHcjjcjjepeHUHauHH HpeBOCToa. 2. BbiHBjieuHe jiecfjopMauHH y xpHBbix pacnpeflejieiiHH 
HepeBbeB no TOJimHHe // BecTH. JITY. Cep. 6hoji. Bbin. 3. Ns 15. C. 43—53. 

HccneflOBaHHe pa3noroflHMnoH h3mchhhbocth HanoHBeHHoro noxpoBa b TaeaciioM 
Jiecy // Eot. xcypn. T. 54. Ns 12. C. 1939—1950. (CoBMecTHo c T. H. TapxoBon). 

HexoTopbie nepTbi CTpyKTypbl naflopraiiH3MeHHbix cncTeMHbix ypoBiieii // JKypii. o6m. 
6hoji. T. 30. Ns 6. C. 643—651. (CoBMecTHo c B. H. BacHJieBHHeM). 

1970. flHcj^epeimHaHHH apeBocToa. 3. Pa3jio>KeHHe xpHBbix pacnpejiejieHHa aepeBbeB 
no TonmHiie Ha cocTaRJiaiOLuHe // Becra. JITY. Cep. 6hoji. Bbin. 1. Ns 3. C. 66 — 77. 

HexoTopbie Bonpocw TeopHH opraHH3anHH pacTHTejibHoro noxpoBa // Bot. xcypn. 
T. 55. Ns 2. C. 184—195. 

AnajiH3 B3aHMOfleiicTBHH aepeBbeB b CHiiy3Hax cochh h ejiH: MaTep. 3-ro Bcecoio3. 
coBem- «IlpHMeneHHe KOJiHnecTBeHHbix MeTOflOB npn H3yneiiHH CTpyKTypw pacTHTenbuo- 
cth». Pnra. C. 123—127. 

1971. Anapeii AjieKcaHjipoBHH HnueiiKO // BecTH. JITY. Cep. 6 hoji. Bbin. 1. Ns 3. 
C. 123. (CoBMecTHo c JI. A. Khphkoboh, K). H. CaMoilnoBbiM, T. H. TapxoBoii). 

Aiiapeii AjieKcaiwpoBHH Hhuchko (1910—1970) // Bot. acypH. T. 56. Ns 5. C. 736 — 
737. (CoBMecTHo c M. C. Boh, B. H. BacaneBHHeM). 

HccjieflOBaiiHe CTpyKTypbl pacTHTejibHbix coo6mecTB: ABTopecjj. hhc. ... a-pa 6hoji. 
HayK. TapTy. 55 c. 

1972. 3-e Bcecoio3. coBem. «IlpHMeHeHHe KOJiHnecTBeHHbix mctohob npn H3yneHHH 
CTpyKTypbl pacTHTejibHOCTH», Pnra, 2—5 cjjeBpajia, 1972 // Bot. acypn. T. 57. Ns 3. 
C. 424—427. (CoBMecTHo c JI. A. Khphkoboh). 

1973. HeKOTopbie npneMbi HCCJiejioBaHHa cbh3h bhhob c cjmTopaMH cpeflbi: Te3. hokji. 
V fleji. Cbe3,aa BE>0. KneB. C. 212—214. (Cobmcctho c JI. A. Khphkoboh, K). H. Ca- 

MOHJIOBblM). 

O HBycTopoHHeM K03^)^)HHHeHTe conpaacen hocth : Te3. hokji. V Hen. cbesaa BBO. 
KneB. C. 225—226. (Cobmcctho c K). H. CaMoilnoBbiM, T. H. TapxoBoii). 


176 



Anann3 pa3Memennfl nepeBbeB no TeppnropHH // KojiHHecTBeiuibie MeTOflbi aiiaiiH3a 
pacTHTejibiiocTH. Ycfia. C. 123—127. 

Delectus seminum. KajiHHHHipan. 1973, 1974. C. 18. 

1974. HeKOTopwe MeToflHnecKHe aciieKTbi nocTpoenna 3KOJiorHHecKHx aMnjiHTyn 
BHflOB // 3kojioth5i. Ns 1. C. 13—23. (CoBMecmo c JI. A. KnpHKOBoii, K). H. CaMoiiJio- 

BblM). 

flBycToponHHii KoatJjcJjHunenT MejKBHuoBoii coupsoKeHiiocTH // Sot. >KypH. T. 59. Ns11. 
C. 1596 — 1602. (CoBMecmo c K). H. CaMoiijioBbiM, T. H. TapxoBoii). 

1975. Bjumuie ocBemeunocTH n onana Ha pa3BHTne nexoTopbix bhuob 3ejienbix mxob // 
Skojiothh. N» 1. C. 25 — 34. (CoBMecTHo c T. H. TapxoBoii). 

KojiH4ecTBeHHbiii aiiaiiH3 ueHOTHiecKHx scfxjjeKTOB b pa3MemeHnn nepeBbeB no 
TeppnTopnn // Bot. acypii. T. 60. Ns 9. C. 1237—1250. (CoBMecmo c T. H. TapxoBoii). 
KoHKypeuuHH Meayiy nepeBbHMH: MaTep. 12-ro Mexyiynap. 6ot. Komp. C. 149. 

1976. OnbiT CTaTHCTHHecKoii ouemcn B3anM0flencTBHH Mexyiy nepeBbHMH b hhctux h 
CM euiaHHbix cnuy3HHx cochw n ejiH // Tp. FleTeprocJj. 6hoji. nn-Ta JUTY. Ns 24. C. 29—44. 

npHMenenne HHcnepcHomioro anajiH3a npn HccjienoBaiiHH cbsbh pacTHTejibHocTH n 
cpeflbi // CipyKTypa h flHHaMHKa pacTHTejibHoro noxpoBa. C. 81 — 82. (CoBMecmo c 
Jl. A. Khphkoboh, B. T. ArapKOBoii). 

1977. FIpHMeueHHe flncriepcnoHiioro anajiH3a npn HccjieflonaHHH cbh3h pacTHTejibnoc™ 
co cpenoii // Bot. xcypH. T. 62. Ns 10. C. 1441 — 1445. (CoBMecrao c JT. A. Khphkoboh). 

BjlHHHHe KHCJIOTHOCTH Ha xapaKTep TpaBBHO-KyCTapiIHHKOBOrO nOKpOBa B ejlOBOM 
Jiecy // Skojiothh. Ns 5. C. 38—44. (CoBMecmo c JI. A. Khphkoboh, B. T. ArapKOBoii). 

1979. CKB03HCT0CTb upeBOCToeB: H3MepeiiHe h bo3mo>khocth Hcnojib30BanHH b Kanec- 
TBe HOKa3aTejiH MHKpoKJiHMaTHHecKHx ycjioBHii non no/ioroM Jieca // Bot. xcypii. T. 64. 
N» 11. C. 1615 — 1624. (CoBMecTHo c JI. A. Khphkoboh, B. n. BhGhkobwm). 

1980. OyHKUHonajibHbiH iiouxon k CHiiy3HH // Bot. xypH. T. 65. Ns 4. C. 470—477. 
(CoBMecTHo c Jl. A. Khphkoboh). 

O cooTHouieHHH coMKHyTocTH h ckbo3hctocth nonora upeBocToa // BecTH. JirY. Cep. 
6hoji. Bbin. 2. Ns 9. C. 108—110. (CoBMecTHo c JI. A. Khphkoboh). 

O MHKpOKJIHMaTe MeCTOoGHTaHHH MOXOBbIX H JIHUiaHHHKOBblX CHIiy3HH COCHHKa 
3ejieHOMoinHo-jiHLuaHHHKOBoro // 3kojiothh. Ns 5. C. 14 — 20. (CoBMecTHo c T. H. Tapxo- 
Boii). 

AnajiH3 pacnpeaejieHHH Kax MeTon KJiaccHcjjHKauHH pacTHTejibiiocTH // Bot. ixypn. 
T. 65. Ns 5. C. 717—724. (CoBMecTHo c T. T. TepacHMenKo). 

1981. BjmaHHe ckbo3hctocth nojiora apeBocTOH Ha xapaKTep HanoHBenHoro noKpoBa 

B 3ejieHOMOLUHO-JlHLUaHHHKOBbIX COCHHKax // 3k0J10TH5I. N» 3. C. 39-45. (CoBMecTHo c 

JI. A. Khphkoboh). 

1982. MHKpOKJIHMaT MOXOBbIX H JIHUiaHHHKOBblX CHIiy3HH B COCHHKe 3eJieHOMOLUHO- 
jiHLuaHHHKOBOM // Skojiothh. Ns 4. C. 27 — 32. (CoBMecTHo c T. H. TapxoBoii). 

1983. JleTHHH npaxTHKa no reoGoTaiiHKe. BBeneHHe. Hayuiibiii penaicrop. H3 h-bo Jiry. 
176 c. 

B3aHMOBJIHHHHe MOXOBbIX H JIHUiaHHHKOBblX CHIiy3HH B 3ejieilOMOUIHO-JIHUiaHHHKOBblX 
cociiHKax // Skojiothh. Ns 1. C. 20 — 26. (CoBMecrao c T. H. TapxoBoii). 

KBaiiTOBaiiHocTb h KOHTHiiyyM pacTHTejibHoro noKpoBa: Te3. 7-ro cie3na BBO. JI.: 
H3H-BO «HayKa». C. 142—143. (CoBMecTHo c JI. A. Khphkoboh). 

JI,HHaMH4ecKHH noflxon k THnoJiorHH cochhkob: Te3. 7-ro ci>e3fla BBO. JI.: H3h-bo 
«HayKa». C. 135—136. (CoBMecTHo c T. T. TepacHMeHKo, B. M. TpocJjhmuom). 

JlHiuaiiHHKOBbie h 3ejienoMOLUHbie cociihkh c aTMOCtJjepHbiM yBjia>KHeHHeM // Co- 
BpeMeHHbie npoGneMUnecHoii thuojiothh. JlbBOB. C. 25—28. (Cobmcctho c T. T. lepacHMeH- 
ko). 

OHTOueHOjiorHH. IIpoipaMMa Kypca JieKUHii. Jiry. 4 c. 


177 



reo6oTannKa c ocHOBaMH 3kohothh pacTeHHii. IIpoipaMMa Kypca aeKUHii. Jiry. 4 c. 
(CoBMeCTHO c JI. A. Khphkoboh). 

Skochctcmu. nporpaMMa Kypca aeKuHii. Jiry. 3 c. 

1984. O nafle>KH0CTH BH3yajn>Hoii oueiiKH rocnoacTBa bhaob TpaBaHoro noKpoBa b 
jiecy // Bot. acypa. T. 69. Ns 7. C. 968—972. (Cobmcctho c C. B. flerreBofi). 

BjiHHuae hh3obhx noxapoB na pa3BHTHe cocnoBoro jieca na necHaHbix noHBax // 
Bee™. Jiry. Cep. 3. Bun. 2. Ns 9. C. 32—36. (Cobmcctho c T. T. TepacHMCHKo). 

K H3yHeHHIO flHHaMHKH HanOHBeHHOrO IIOKpOBa B 3eJieHOMOLUHO-JIHIIiaHHHKO- 
bom cociiHKe // Beci'H. Jiry. Cep. 3. Bbin. 1. Ns 3. C. 26—32. (Cobmcctho c JI. A. Khph¬ 
koboh). 

PacTHTejibnocTb KypmcKoii kocu // IlpoeKT naHHOnajibiioro napKa «KypiucKaa Koca». 
25 c. (Cobmcctho c A. A. Hhhchko). 

1985. O cocToaiiHH Kyjibryp cocnu na Boctohhom iiaropbe KpuMa // Bccth. Jiry. 
Ns 3. C. 29—34. (Cobmcctho c JI. K). EarjiaeBoii). 

CTaTHCTHHecKHH anajiH3 KBaiiTOBaHHocTH pacTHTejibHoro noKpoBa// Bot. acypn. T. 70. 
Ns 2. C. 255—261. (Cobmcctho c JI. A. Khphkoboh). 

HeKOTopue npeacTaBneHHa JI. T. PaMeHCKoro o npocTpancTBeHnux 3aKonoMepnocTax 
pacTHTejibHoro noKpoBa // Bot. acypn. T. 70. Ns 1. C. 59 — 63. 

THnojioma cepoojibiiiaHHKOB CeBepo-3anaaa PCOCP // BecTH. Jiry. Cep. 3. Bbm. 1. 
Ns 3. C. 42—50. (Cobmcctho c C. B. flerreBOH). 

K Bonpocy o KOHTHHyyMe h KBanTOBannocTH pacTHTejibHoro noKpoBa // Bot. acypH. 
T. 70. Ns 7. C. 885—896. (Cobmcctho c JI. A. Khphkoboh). 

CiiocoG BbiHHCJienHH OouHTeTa, o6aaaaioinero ajxaHTHBiiocTbio, ana aepeBbeB h nacaa<- 
aeHHH cocnu // 3aKoiioMepnocTH pocTa h npoH3BOflHTejibnocTH apeBocroeB. KayHac. 
C. 38 — 40. (CoBMecTHo c T. T. TepacHMenKo). 

1986. reoOoraHHKa // Mnp npotJjeccHii. H3a-Bo «Moaoaaa rBapaHa». T. 1. C. 64—67. 
IIeH03JieMeHTbi b pacTHTeiibHOM noKpoBe // Bot. acypH. T. 71. Ns 5. C. 580—587. 

(CoBMecTHo c JI. A. Khphkoboh). 

O npocTpaHCTBenHo-BpeMenHOH CTpyKType cocnaKa 3ejienoMoiiiHO-JiHiiiaHHHKOBoro b 
ycjioBHax aiomioro penbecjja: MaTep. 2-ro Bcecoio3. coBem. «06 ihhc npoGaeMU 6noreo- 
ueHOJiorHH». M., T. 1. C. 97 — 98. (Cobmcctho c T. T. TepacHMeHKo). 

1987. CepooJibiiiaHHKH CeBepo-3anaaa PCOCP. H3a-bo Jiry. 250 c. (Cobmcctho c 
C. B. HerreBoii). 

HH>KHecBHpcKHH 3anoBeanHK // 3aiioBeaHHKH eBponeiicKOH HacTH PCOCP. 1. H3a-Bo 
«Mbicjib». C. 129—150. (Cobmcctho c O. A. CKapaaTO, T. A. Hockobmm). 

BjinaHHe nanoMBenHoro noKpoBa na B03o6HOBjienHe cochu b jiHuiaHHHKOBo-3eneHo- 
MoiuHbix cocnaKax // BecTH. Jiry. Cep. 3. Bbin. 3. Ns 17. C. 38—45. (Cobmcctho c 
H. H. rojiy6HHKOH). 

1988. TaOjiHua OouHTHpoBaHHa aepeBbeB h apeBocToeB. H3a-Bo Jiry. 78 c. (Cobmcct- 
ho c T. T. TepacHMenKo). 

BanauHe aHUiaHHHKOBbix h 3enenoMoiiiHbix kobpob na BoaHuii pokhm BepxHero 
Kopneo6HTaeMoro caoa noHBbi b cyxnx cocHaKax // SKonorHa. Ns 1. C. 19 — 23. (Cobmcc- 
THO C B. H. TpocflHMHOM). 

OueHKa acH3HemiocTH aepeBbeB h apeBocToeB c noMoabio 6ohhthpobohhux uiKaa // 
Becra. Jiry. Cep. 3. Bbiii. 1. Ns 3. C. 32—38. (Cobmcctho c T. T. TepacHMeHKo). 

06 oTHouieHHH pacTeunn k co3aaBaeMoii hmh cpeae // AKTyaabHbie Bonpocu GoTanHKH 
b CCCP: Te3. aoKJi. 8-ro flea. ci>e3aa BBO. AnMa-ATa. C. 210. (Cobmcctho c JI. A. Kh¬ 
phkoboh). 

1989. OopMHpoBaHHe apeBocToa cocnaKa 3eneHOMoiiiHO-nHiiiaHHHKOBoro b ycaoBHax 
aiOHHoro peabecjja // BecTH. Jiry. Cep. 3. Bbin. 10. Ns 10. C. 26—31. (Cobmcctho c 
T. r. repacHMeHKo). 


178 



CaMoGjiaronpHHTCTBOBauHe b pacTHTejibHbix cooGmecTBax // Eot. xypH. T. 74. Ns 1. 
C. 14—22. (Cobmcctho c Jl. A. Khphkoboh). 

EoHHTHpOBOHHbie LliKajlbl flJIH JlHCTBCHHbiX JtpeBOCTOCB H HCKOTOpbie npHMepbl HCHOJIb- 

30BaHHH b reo6oTannKe // BecTH. Jiry. Cep. 3. Bbin. 3. Ns 17. C. 24—30. (Cobmcctho c 
T. T. repacHMenxo). 

®HTOUeHOTH4eCKHe CBH3H aM6p03HH nOJIbIHOJIHCTHOH C HeKOTOpbIMH COpilblMH H 
KyjibTypHbiMH BHflaMH // TeopeTHHecKHe ochobm 6opb6bi c aM6po3Heii. JI. C. 212 — 220. 
(Cobmcctho c B. X. CnByuiKOBOM, A. E. HcrpeOoBbiM). 

1990. flHnaMHHecKaa CHCTeMa KJiaccHtfiHKauHOHHbix eawnHU c{3HToueno30B // OpranH- 
3auHH, HHTerpauHH h peryjiHUHH GnoJiorHHecKHx chctcm // Tp. EhHHH. Ns 41. C. 194— 
207. 

Crpoenne xpoHbi cnn b cbh3h c n3yMeHneM ee tJjHxoreHHoro noiia // BecTH. Jiry. 
Cep. 3. Bbm. 2. Ns 10. C. 38—43. (CoBMecTHo c Jl. A. Khphkoboh). 

ChpaxeuHe flmiaMHKH pacTHTeubHoro noxpoBa b CHHTaKConoMHtecKHx ejtHHHitax // 
Eot. xypn. T. 75. Ns 10. C. 1380—1389. 

Cpe,aoo6pa3yiomaa pojib jiHLuaiiiiHKoBbix h moxobmx cHny3HH b cyxHx cocmiKax // 
Eot. xypH. T. 75. Ns 8. C. 1102—1109. (CoBMecTHo c B. H. TpocJjhmuom). 

K aHajiH3y flByx KonuemtHH. JlenHHrpajtCKHH yiiHBepcHTeT. Ns 2. C. 4. (CoBMecTHo c 
E. C. IlaBJioBbiM). 

1991. O CpaBHeHHH IipH3HaKOB OlteHKH XH3HCHHOCTH apeBOCTOeB // BecTH. Jiry. 
Cep. 3. Bun. 1. C. 47—52. (CoBMecTHo c T. T. TepacHMeiiKO, fl. E. CojioBbeBbiM). 

Tnn jieca xax CHCTeMa jtHnaMHHecKHx paaoB // Bcecoio3. coBein. «TeopHH JiecooOpa- 
30BaTejibHoro npouecca». KpacnoapcK. C. 59—61. (CoBMecTHo c T. T. TepacHMenKo). 

CyxHe cocnoBbie Jieca na necKax KaK oahh THn jieca // Eot. xypH. T. 76. Ns 6. 
C. 818—831. (CoBMecTHo c T. T. TepacHMeHKO, B. H. TpocJjhmuom). 

H3MeneHHe HanoHBeHHoro noKpoBa b tJjHToremioM nojie ejiH b ycjiOBHHx KopHeBoii 
h3ojihuhh // BecTH. Jiry. Cep. 3. Bbin. 2. Ns 10. C. 43 — 48. (CoBMecTHo c JI. A. Khphko¬ 
boh). 

OopMHpOBailHe HBHHKaMH SJieMeHTOB MHKpOKJIHMaTa // BecTH. Jiry. TaM Xe. C. 54 — 
59. (CoBMecTHo c A. E. 51cTpe6oBbiM). 

1992. The essential theoretical approaches to the dynamic typology of forest. 
Mechanisms in vegetation dynamics // 34th 1 AVS Symposium, 26—30 August. P.43. 
(CoBMecTHo c G. G. Gerasimenko). 

OcuoBHbie TeopeTHHecKne noaxoAM k jtHHaMHtecKOH thuouothh Jieca // JlecoBejteHHe. 
Ns 4. C. 3—9. (CoBMecTHo c T. T. TepacHMenKo). 

1993. TeopeTHHecKHe noflxojtbi k tmnaMHuecKOH THnojiorHH jieca // Te3. flomi. kohcJj. 
«EaiiKaji 3KO-93». HpKyTCK. 1 c. (Cobmcctho c T. T. TepacHMeHKo). 

Dynamical typology of dry pine forests on the sand of eastern shores of Lake Ladoga // 
International Lake Ladoga Symposium. 1 p. (CoBMecTHo c G. G. Gerasimenko). 

1995. CocTOHime pacTHTejibHocTH kjxhoto noGepexbfl HeBCKoii ry6u Ohhckoto 
3ajiHBa // BecTH. CI16ry. Cep. 3. Bbiu. 2. Ns 10. C. 32 — 41. (CoBMecTHo c T. T. TepacH- 
MenKO, C. A. Komojioboh. B. X. JleGejteBOH, B. H. TpocJjHMitoM). 

OiibiT flHHaMHuecKoii KJiaccHtjjHKauHH HCKyccTBeHHbix nacaxaeHHH Larix sibirica II 
Eot. xypn. T. 80. Ns 11. C. 95—103. (CoBMecTHo c T. T. TepacHMeHKO, T. O. CanTbiKOB- 
ckoh). 

HoBbie 6oHHTHpOBOHHbie LUKajIbl ana OtteHKH XH3HCHHOCTH flepeBbeB H JtpeBOCTOeB // 
BecTH. CII6ry. Cep. 3. Bbin. 4. Ns 24. C. 42 — 48. (CoBMecTHo c T. T. TepacHMenKO, 
C. A. Komojioboh). 

IlHporeHHbie cyxiteccHH narioMBeimoro noKpoBa cyxHx cochhkob Ha necKax // BecTH. 
cnery. TaM xe. C. 58 — 67. (Cobmcctho c K). H. CaMoimoBbiM). 

ABToreHHbie cyKiteccim b cochhkc JiHLuaHHHKOBo-3ejieHOMOumoM. I. OnTouetioTHHe- 
ckhh anajiH3 BHflOBoro cocraBa // Eot. xypH. T. 80. Ns 9. C. 61—75. (Cobmcctho c 
r. T. TepacHMeiiKo, JI. A. Khphkoboh, K). H. CaMoiijioBbiM, B. H. TpocjjHMuoM). 


179 



1996. ABToreHHbie cyKueccHH b cochhkc JiHiuaHHHKOBO-3ejienoMouinoM. II. Skotoiih- 
HecKaa CHCTeMa accouHauHil // Bot. >Kypn. T. 81. Ns 8. C. 23—35. (Cobmcctho c T. T. Te- 
pacHMeHKO, JI. A. Khphkoboh, B. H. TpocJjhmuom). 

HnHunajibHaa cyKueccHa b cochobmx jiecax iia necxax // Becra. CII6ry. Cep. 3. 
Bbin. 3. Ns 17. C. 26—30. (Cobmcctho c JI. A. Khphkoboh, T. T. TepacHMenKo). 

1997. OHTouenojiorHH. H3a-bo CI16ry. 316 c. (Cobmcctho c JI. A. Khphkoboh). 
reorpacjjHHecKoe BapbHpoBauHe cyxnx cochhkob Ha necKax // Bot. xcypH. T. 82. Ns 4. 

C. 19—29. (Cobmcctho c T. T. TepacHMenKO, B. H. TpocJjhmuom). 

1998. OnncaHHe tj3HTOueno3a. MeTOflHnecKHe peKOMenflauHH. CI16ry. 93 c. 
flHiiaMHKa ccjjarHOBbix cochhkob CeBepo-3anaaa Pocchh // Bot. xcypH. T. 83. Ns 4. 

C. 1—15. (CoBMecTHo c T. T. TepacHMeHKO, T. O. CajiTbiKOBCKoii). 

flHHaMHHecKaa KJiaccHcjjHKauHH cocnoBo-ejioBbix jiecoB Ha CKanax // Bot. xcypn. T. 83. 
Ns 2. C. 13—24. (CoBMecTHo c T. T. TepacHMenKo, B. H. TpocJjhmuom). 

3TajioHbi GHOJiorHHecKoro pa3noo6pa3HH HHTpa30HajibHoii jiecHoii pacTHTejibnocTH na 
npHMepe uiHpoKOJiHCTBeHHbix h npoH3BOflHbix ot hhx JiecoB CeBepo-3anaaa Pocchh // 
3kojioihh Tae>KHbix JiecoB: Te3. aokji. Mexmynap. kohcJj. 14—18cenTH6pH, 1998. Cmk- 
TbiBKap. C. 29—30. (Cobmcctho c A. K. UlyKHHbiM). 

1999. SKOToriHHecKaa xapaKTepHCTHKa ccjjarnoBbix cochbkob CeBepo-3anaaa Pocchh 
c noMOiHbio cjjaKTopHoro anajiH3a // Bot. xypn. T. 84. Ns 11. C. 81—94. (Cobmcctho c 
T. O. CajiTbiKOBCKoii, T. T. repacHMeHKo). 

KnaccHcjjHKauHH B3aHMOoTHouieHHH b pacTHTejibiibix cooGmecTBax // Teo6oTanHKa Ha 
py6exe XXI Bexa. MaTep. Bcepoc. HayHH. kohc{). C. 13—15. (Cobmcctho c JI. A. Khph¬ 
koboh). 

2000. KnaccHcjjHKauHH OTHouienHii Mexyiy pacTeHHHMH b cooGmecTBax // Bot. xypn. 
T. 85. Ns 7. C. 92—100. (Cobmcctho c JI. A. Khphkoboh). 

HeKOTopbie htoth HccjieflOBanHH JlaGoparopnH reo6oTaiiHKH BHOJioi HMecKoro hhcth- 

TyTa cnery // BecTH. cnery. B nenaTH. 

MexaHH3Mbi HHTeipauHH pacTeHHH b cooGmecTBax // BecTH. CI16ry. B nenaTH. 

2001. PeaKTHBHOCTb H HyBCTBHTejIbHOCTb BHflOB K 3KOJIOTH4eCKHM (JjaKTOpaM // EOT. 
5Kypn. T. 86. Ns 3. C. 80 — 86. (Cobmcctho c JI. A. Khphkoboh). 

HcnoJib30BanHe noKa3aTejiH «cKB03HCT0CTb noJiora apeB0CT0H» ajih ouchkh skojioi'h- 
HecKHx ycjioBHH b jiecy // Bot. >Kypn. T. 86. Ns 4. C. 164 — 165. (Cobmcctho c JI. A. Kh¬ 
phkoboh). 

K xapaKTepHCTHKe cf)HToreHHoro hojih ejiH b 3ejieHOMOiuHbix cocHHKax // Bot. xcypn. 
T. 86. Ns 5. C. 94—103. (Cobmcctho c JI. A. Khphkoboh). 


© B. M. Bacujieem, JI. A. Kupuicoea 



TOM 86 


EOTAHMHECKMM TKYPHAJ1 


2001, Ns 6 


KPHTHKA H BHBJIHOrPAOHH 


YAK 019.941 :002.01:58 

Atlas Florae Europaeae. Distribution of vascular plants in Europe / Ed. by J. Jalas, 
J. Suominen, R. Lampinen, A. Kurtto (on the basis of team-work of european bota¬ 
nists). Vol. 12. Resedaceae to Platanaceae. Maps 2928—3270. Helsinki, 1999. 250 p. 
(Araac ({uiophi EBpoiibi. PacnpocTpaneiiHe cocyancTbix pacTemiu b EBpone / noa 
peaaKmieu H. Haaca, K). CyoiunneHa, P. JlaMnnHena, A. KypTTO. T. 12. Ot Pe3eaoBbix 
ao njiaTanoBbix. KapTbi 2928—3270. XejibcnHKH, 1999. 250 c.) 

N.N.T/.VELEV. (A REVIEW). ATLAS FLORAE EUROPAEAE. DISTRIBUTION OF VASCULAR PLANTS IN 

EUROPE. VOL. 12. 1999 

Bbiuieji b CBeT oaepeaHoii, 12-ii tom H3aaBaeMoro cJjhhckhmh xoaaeraMH «ATJiaca 
cjjjiopbi EBponbi» («Atlas Florae Europaeae»), KOTopbiii BxaioaaeT b ce6a 11 ceMeiicTB 
eBponeiicKOH cjaiopbi ot Resedaceae ao Platanaceae BxamHTeabiio. H 3 sthx ceMeiicTB 
nan6ojiee xpymibiMH sBasioTcs Crassulaceae c poaoM Sedum h Saxifragaceae c poaoM 
Saxifraga. B «EoTaiiH4ecxoM 5xypnane» (CBsneBa, 1992, IfBeaeB, 1995, 1997) y>xe 
HHcanocb xax o cJsopMe sroro H3aaiiHH, Tax h o GoabiuoM 3HaaenHH «ATJiaca» ana 
GoTaHHKOB Bcero MHpa. Hsaanne xaxcaoro ero TOMa cymecTBeHHo pacLunpaeT h yroaHaeT 
nauiH npeacTaBaeHHH o pacnpocrpaneHHH oTaeabHbix bhaob h 06 nx chhohhmhkc. 

K co>Kaiieumo, npn noaroroBxe 12-ro TOMa (xax, BnpoaeM, h npeabiayiUHX tomob) 
cxa3biBaeTca OTiiocHTejibiio caaGaa pa6oTa poccHiicxHx xoucyjibTanTOB, xoTopyio noxa 
lie yaaeTCH opraiiH30BaTb naaoa>xHOM ypoBHe. OTCioaa Taxoe ne3naaHTeabHoe xoanaecTBo 
Toaex Ha xapTax mhothx iunpoxo pacupocrpaHeiiHbix b CeBepo-3ariaaiioii Pocchh BHaoB, 
iianpHMep Chrysosplenium alternifolium L. h Ribes spicatum Robson. OGbimia 3aecb h 
oaHHaBiuaa Ribes rubrum L. 

Poa Sedum L. npHHBT b «ATaace» b aoBoabHo uinpoxoM o&heMe, xoth H3 iiero 
Bbiaeaeiibi b ocoGbie poaw Hylotelephium Ohba h Rhodiola L., npH3iiaBaeMbie He BceMH 
aBTopaMH. B xanecTBe caMocTosTeaiaibix ripHHBTbi BHaoi Hylotelephium telephium (L.) 
Ohba h H. maximum (L.) Holub, nepeaxo (h Ha naiu B3raHa oluhGohho) o6ieaHHaeMbie 
b oanii BHa co mhothmh noaBHaaMH, a b npeaeaax H. maximum s. 1. npHHHTbi noaBwabi 
subsp. maximum h subsp. ruprechtii (Jalas) Dostal. Ctoht oTMeTHTb eme HeaocTaTOHnyio 
H3yaeHH0CTb nocaeaHero poaa b EBponeiicxoH Pocchh, xoTopbiii, HecoMHemio, 3acay*H- 
BaeT npoBeaeHHH 6oaee rayGoxnx nccaeaoBanHH h no bo3mo>xhocth Ha >xhbom MaTepnaae. 
HanpHMep, Bee eme neacuo, moxoio aH npHHHMaTb aaa H. triphyllum (Haw.) Holub 
( =H. purpureum (L.) Holub) na3BaHHe H. telephium, xax npnuHTo bo «Flora Europaea» 
h b «ATaace». OnHcanHbiii uaMH c H3BecTiiaxoBbix o6Ha>xeHHH 2K.HiyneH H. zhiguliense 
Tzvel. noMemen b chhohhmm H. telephium, xoth h co 3naxoM Bonpoca, c aeM Heab3H 
coraacHTbca; BHauMo, aBTopbi «ATaaca» npeanoHHTaiOT ne npH3iiaBaTb Te BHaw, xorapbix 
OHH He 3HaiOT. 

Sedum sexangulare L. (c. 90) h S. album L. (c. 96) yxa3aHbi aaa o. Toraana b xaaecTBe 
HHTpoayuHpoBamibix pacTeiiHii, c aeM moxho coraacHTbca. B Hecxoabxnx MecTax Ka- 
peabcxoro nepeiueHxa na rpaHHTiibix «a6ax» b xaaecTBe oaHaaBiuero pacTeHHs BCTpeaa- 
eTca h S. spurium Bieb., lie oTMeaemibiii aaa stoio MecTa b «ATaace». HuTepecuo 
HMeioureecH b «ATaace» (c. 212), no panee neH3BecTHoe naM yxa3aHHe Saxifraga tridac¬ 
tylites L. aas oxp. C.*neTep6ypra. He Hcxaroaeno, hto stot peaHaHLUHH BHa 6bia 3anecen 
b oaHH H3 6jiH3ae>xaiuHx x ropoay napxoB. 


18 I 


B 3aKJiiOHenne ne;ib3H He otmcthtb eme pa3 BbicoKyio Haynnyio ueimocTb Bcex tomob 
«ATJ iaca» h hx BbicoKOKanecTBeHiioe noaHrpacfiHHecKoe HcnoaneHHe. Eonbinoii Tpya, 
Bji05KeHHbiii cJjhhckhmh KoaaeraMH b OHepeanoii tom 3Toro H3flaiiHH, HecoMneuHo, 6yaeT 
cnocoGcTBOBaTb eme nymueMy no3HanHio cjjjiopbi eBponeiicKoro KOHTHHenTa. 

FIpno6pecTH oMepeanoH tom «ATJiaca» mo>kho no cneayioineMy aapecy: Acateeminen 
Kirjakauppa (the Academic Bookstore), P. O. Box 128, Helsinki, Finland. 


CriHCOK JlHTEPATYPbl 

Ceji3eea O. A. ATJiac dxnopbi EBponw. PacnpocrpaHeHHe cocyaHCTbix pacTeHHii b EBpone. T. 9. 
1991 // Eot. xypn. 1992. T. 77. Ns 12. C. 142—144. 

Ueejiee H. H. (Peifemuji). Amac driopbi EBporibi. PacupocTpaHeiine cocyflHCTbix pacreHHH 
b EBpone. T. 10. 1994 // Got. xy P H. 1995. T. 80. Ns 6. C. 120—123. 

Ueejiee H. H. (Peifemivt). ATxiac ({uiopbi EBpoiibi. PacnpocrpaHeHHe cocyaHCTbix pacTeHHii 
b EBpone. T. 11. 1996 // Eot. >xypn. 1997. T. 82. Ns 9. C. 146—147. 


© H. H. U,eeJi'ee 

EoTamiMecKHH HHCTHTyT nojiyueno 1 II 2001 

hu. B. Jl. KoMapoBa PAH 
CaHKT-neTep6ypr 


Y3K 019.941:002.01:58 Hot. xyp H ., 2001 r., t. 86 , N; 6 

H. E. Byjibizun, B. T. RpMUuiKO. .Henapoaormi. CII6.: HayKa, 2000. 528 c. 126 puc. 

V. A. MEL'NIK. N. E. BULYGIN, V . T. YARMISHKO. DENDROLOGY. SPb„ 2000 

B 1997 r. nocranoBJienHeM Pocchhckoto npaBHrenbCTBa 6bma npHHHTa OeaepaabHaa 
peaeBaa nporpaMMa «HHTerpaiiHH Bbicmero o6pa30BanHH h (JjyHaaMeHTajibiioH nayKH na 
1997—2000 roabi». B ee 3aaanH bxouhjio b tom HHCJie co3aaHHe yreGiibix iiocoGhh ana 
By30B CTpanbi. Oahhm h 3 xomcpeTHbix pe3y;ibTaTOB peajiH3anHH nporpaMMbi HBjiaeTCH 
yne6iiHK no aeHapononiH ana CTyaenTOB, oOynaiomHxcH no cneiiHajibnocTH «JIecnoe h 
jieconapxoBoe xo3hhctbo». 

Knnra HanHcana H3BecTiibiMH caiiKT-neTepGyprcKHMH yreiibiMH — npocjj. H. E. Eyjibi- 
THHblM H npocf). B. T. 51pMHIHKO. OTJIHHHe 3TOTO yneGnHKa COCTOHT B TOM, HTO aBTOpbl 
BKJHOHHHH B KHHiy MaTepHajlbl He TOJIbKO no OCHOBIIblM JieC006pa3yi0mHM H aexopaTHB- 
HbiM aepeBbHM, KycTapHHxaM, KycTapimmcaM, nonyicycTapHHKaM h jiHanaM, npoH3pacTa- 
K)mHM HJ1H BbipamHBaeMbIM Ha TeppHTOpHH PoCCHH, HO H 3IiaHHTejlbHO paemHpHJIH xpyr 
paccMaTpHBaeMbix pacTeHHii. 

Chhcok BKjnoneHHbix b KHHry apeBecubix pacTennii orpoMen: 534 BHaa, cjsopM h 
xyjibTHBapoB H3 172 poaoB 69 ceMeiicTB roaoceMennbix h noKpbiToceMeunbix pacTeHHii. 
Hh b OflUOM H3 paHee H3aaBaBinHxc5i b cTpane yne6nHKOB no aenapoaorHH ne 6biao aa>xe 
npH6jiH3HTeabno Taxoro KoimnecTBa paccMOTpemibix apeBecubix pacTeirnii. .Hhh noaaB- 
jisnomero HHcaa (418 bhaob h 29 jiexopaTHBnbix cfiopM h xyjibTHBapoB) npHBeaenbi 
noapoGHaa xapaxTepHCTHKa hx TaxconoMKHecKoro noaoxceHHH, cBeaeima o reorpacjjHHe- 
ckom pacnpocTpaneHHH b Pocchh, ocBemeHa hx ponb b o6pa30BannH pacTHTeiibnocTH, 
onHcaHbi MopcjjoaorHHecKHe npH3naKH, 6Hoaoro-3KoaorHHecKHe ocoGchhocth, OTMeneHbi 
hx xo3HHCTBennoe 3naHenHe h/hhh aexopaTHBHbie xanecTBa. 

OTiiocHTeabno nepemia paccMOTpemibix pacTeirnii, caeayeT oco6o oTMeiHTb, hto 
b KHHry Bornjm MaTepnaabi no 60 aexopaTHBnbiM pacTennaM H3 poaoB Atragene, Catalpa, 
Clematis, Cornus, Crataegus, Deutzia, Forsythia, Juniperus, Lonicera, Magnolia, Micro¬ 
biota, Paulownia, Pinus, Rubacer, Thujopsis, Viburnum h ap. 
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B KHmy bolluim CBefleHMH o 6ojiee L ieM 100 BHAax AepeBbeB, xycTapiiHKOB, nonyxyc- 
TapHMKOB, KyCTapHMMKOB, A Hail, BBAaiOLnHXCB HCTOMHHKOM UeAOrO p«Aa UeHHbIX IIHUie- 
Bbix, AeKapCTBeHHbIX npOAyKTOB H Cblpba. 

H3BeCTHO, HTO HOA B03ACHCTBHeM aHTpOIIOI'eHHblX H TeXHOreHHbIX ^JaKTOpOB MOryT 
npoH3oiiTH (h, yBbi, npowcxoAHT) neo6paTHMbie aBneiiHa, b naCTHOCTH Hcne3aiOT bham 
XHBOTH bix, pacTeHHii, ipw6oB h Apy™x opraiiH3MOB. MHorwe pacreiiHa ecTecTBeH hoh 
A eHApo^jAopbi Pocchh naxoAHTca hoa yipo30ii HCHe3HOBenHa. B KHHie npHBeAeHbi CBe- 
AeHHa o 75 tbkmx, a Taxxe npocTO peAXMX BMAax pacreiiHii, Koropbie Hya<AaKrrca 
b oco6bix Mepax no hx coxpaneHHio. 

B yMe6HHKe paccMarpHBaioTca npea<Ae Bcero pacrenna ecTecTBeHiioii cfwopbi Pocchh. 
Ho KpOMe HHX BKAIOMeHbl MaTepHailbl O 128 BHAaX X03a HCTBCHHO UeHHbIX HHTpOAyUCHTOB, 
BbipamwBaeMbix b CTpane b xynbType. 

H. E. EynbirHH h B. T. Bpmhiuko 3naHHTenbHo pacuiHpHJiH xpyr cbcachhh, CBa3aHiibix 
c nayKoii o ApeBecHbix pacTeiiHax. BuepBbie Ana tbkhx hoco6hh AaHa KOMiuiexcHaa 
KAaccH^jHKauHa ApeBeciibix pacTeHHii no HOKa3aTeAaM hx 6HOJiorHnecKoro pHTMa 
(rnaBa 1); npHBeAenbi paanHmibie BapHaiiTbi xnaccHcjDHKanHH ApeBeciibix pacTeiiHH no hx 
OTHomenHio k CBeTy, k TeMnepaType, no OTHOineHHio k ycAOBHaM yBnaaaieiiHa, k 3aTon- 
AeiiHio, no peaxuHH Ha npoMbnnneHiioe 3arpa3iienHe oxpya<aiomeH cpeAbi (iJiaBa 2); 
paccMarpHBaioTca ocnoBbi necHon reo6oTaHHKH, paccMorpenbi npHhuHnbi BbiAeneiiHa 
thhob AecopaCTHTeJibiibix ycjiOBHH no pacTenHaM-HHAHKaTopaM (uiKOAa axan. B. H. Cy- 
KaneBa) h b cootbctctbhh c 3Aac|}HHecKOH cctkoh axan. n. C. norpeGnaica, Aana cxeMa 
3Aac{)o^)HTOueHOTHHecKHx paAOB thiiob eAbHHKOB h cocnaKOB no B. H. CyxaneBy; npH 
xapaKTepHCTHKe npHpoAiibix 30H Pocchh BnepBbie npHBOAa rca ocnoBHbie noKa3aTeAH h 
cnenH^jHKa ce3onnoro pa3BHTHa naHAmacjDTOB sthx 30H (rnaBa 3). 

Ha3BaHHa paccMorpenubix b KiiHre paCTeiiHii Aanbi b cootbctctbhh c npaBHnaMH 
AenCTByiomero MexcAynapoAiioio xonexca 6oTaiiHHecKon noMeHxnarypbi, ynreHbi Taxace 
noBbie h HOBenuiHe cboakh no bhcujhm pacTennaM Pocchh (HepenanoB, 1981, 1995; 
HbcaSb, 2000). 

Eme oahhm HOBOBBeAenHeM aBJiaeTca ny6AHKauHa MaTepnajioB no ACHApoHiiAHKanHH 
(rjiaBa 6): ocnoBHbie nonoxcenna, 3aAa L iH h mctoam. noApo6no xapaKTepH3yioTca MeroAbi 

ACHApOHHAHKanHH H HpOrH03HpOBaHHa - OCHOB npHKJiaAHOH ACHApOHHAHKanHH. 3AeCb, 

b nacTHOCTH, yica3aHbi rAaBHbie nanpaBAenHa h 3anaHH HcnoJib30BanHa 3thx mctoaob, 
nanpHMep b JiecnoM ceMenoBOACTBe, npH BbipamHBanHH nocanomioro MaTepHana h 
BOo6me b necoKynbTypnoM AeAe, a Taxace npH yxoAe 3a JiecoM, oxpaHe Aeca ot noa<apoB, 
BpeAHTeAeil h 6one3neH, b TaxcanHH h necoycTponcTBC, oxotobcachhh, npH opranH3anHH 
no6oHHoro AeconoAb30BaHHa (3aroTOBKa iph6ob, iijioaob, ceMaH, AeKapcTBennoro h 
TexnHMecKoro cupba h t. a-)- Oco6oe BHHManne o6pamaeTCa Ha npHMeneHHe mctoaob 
ACHApOHHAHKanHH b npaKTHKe JieconapKOBoro xo3ancTBa h oseAenenHa ropoAOB h nace- 
neHHbix MeCT. 

KiiHra cna 6 a<ena o 6 njHpiibiM cnpaBomibiM MaTepnanoM. 3to 12 npnnoa<enHH (75 H 3 
528 CTpaHHn o 6 mero o 6 T>eMa), npeAHa 3 naHennbix Ana 6 oAee rny 6 oKoro H 3 yneHHa npo- 
rpaMMiioro MaTepHana. HMeeTCa ciihcok nHTHpyeMOH, AononuHTenbuon h peKOMeHAyeMoil 
AHTepaTypbi no paccMOTpemibiM b btom H 3 AaiiHH TeMaM. B nero BKAionenbi caMbie 
noCAeAUHe nySjiHKanHH no cooTBeTCTByiomHM 6 oTaiiHHecKHM h necoxo 3 ancTBeHHbiM 
AHCAHHAHHaM. HMeiOTCa yKa 3 aTeAH pyCCKHX H AaTHIICKHX Ha 3 BaiIHH TaKCOHOB Bbicoxoro 
paHra (xnaccoB, noAXAaccoB, nopaAXOB, ccmchctb), a Taxace poaob h bhaob pacTeHHii; 
b nocAeAiieM cnynae Ana poaob h bhaob yxa 3 aHbi aBTopbi sthx TaxcoHOB. B KiiHre 126 
pHcynxoB (BHeiHHero BHna pacTennii, a Taxa<e aHaTOMO-Mopcj}ononmecKoro CTpoeHHa). 
KpoMe toto, coAepxaTca mhotohhcachh bie Ta 6 AHnbi, cxeMbi, AcnnpocjDeHonorHHecKHe 
xapTbi h Ap. HJiniocTpaTHBHbie MaTepHanbi, noMoraiomHe ycBoenHio TeKCTOBoro MaTepH- 
ana. 

TaxoBO coAepacaime stoto o 6 r beMiioro Tpyna. HecoMnenno, b noA 6 opxe MaTepHana 
cxa 3 aAHCb npoc{)eccHOHaAbHbie HiiTepecbi aBTopoB, b hbcthocth H. E. EyAbirHHa — b o6- 
A 3 CTH 6 HOAOTHH H 3 KOAOTHH ApeBeCHblX paCTCHHH, HX BHyTpHBHAOBOTO nOAHMOpcf)H 3 Ma, 
MopcjioreHe 3 a, HiiTpoAyxnHH, OHoxjiMMaTMnecxoro h AenApoOHonornnecxoro mohhtophii- 
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ra, AeHflpoMejiMopauMM npoMbimAeHHOM (yp6anM3Mp0BaHH0H) cpeflbi; B. T. Bpmmluko — 
B o6/iaCTM AeCHOH reo60TaHMKM, 6M0A01MM M 3KOAOTMH AeCHbIX HOpOA, 6MOMHAMKaUMM, 
MOHMTopMura jiecoB h oxpaHbi npwpoAbi, oco6chho ot BpeAHoro B03AeHCTBMa 3arpa3HM- 
TeAefi B03AyuiHoft m boahom cpeAbi, hohbh. BBeAenwe stmx MaTepwanOB bhoahc onpaB- 
AaHHO: OHM II03B0 j 3HK_)T HOAyHMTb KOHKpeTHbie CBeAeHMH He TOJIbKO O CaMOM npeAMeTe 
nayKM (ApeBecubix pacTeHMax), ho m npeACTaBJieHwe o tom cpeAe, b KoropoH ohh 
H axoABTCa (xax b ecrecTBeHHbix, Tax m co3Aannbix hcaobckom ycaoBMax), o cfiaicropax, 
6AaronpHHTCTByiOmMX MAH, Hao6opOT, HeiaTMBHO B03AeMCTByK)mMX Ha MX pOCT, pa3BMTMe 
H CaMy B03M0>KH0CTb CymeCTBOBaHMH, O CAOJKHOH CMCTeMe CBA3eM MeJKAy paCTeHMeM M 
OKpyjKaromeM ero cpeAoii. 

BxAioHeHHbie b khmi^ MaTepwanbi, Manepa h CTMAb hx M3AOx<eHMa OTAMnaiOTca, no 
MHeHHio peuen3enTa, ot toto, hto o6mhho HOHMMaeTCa iioa Taxon cfjopMoii H3AanHa, xax 
yne6HHK. no 3TOH ripHHHHe (BHHMaTeAbHbIM HMTaTeAb, B03M0XCH0, 3aMeTMT 3TO) MbI 3AeCb 
HOHTH HH pa3y He MCH0Ab30BaAM 3TO Ha3BaHHe. 3 to OHellb xopomee, HOArOTOBAeHHOe na 
BbicoxoM npo^eccMOHaAbHOM ypoBne cnpaBOHHoe hoco6mc ho achapoaothh, ho ne TOAbxo 
no Hen, ho h no mhoi'hm apyruM pa3AejiaM 6M0A0rMHecK0M, 6oranHHecKOH h Aecoxo3aH- 
CTBeHHOH HayKH, B HJMpOKOM HOHMMaHMH HOCJieAHeH. HbIHeUJHMe CTyAeHTbi HOAyHMAM 
oneHb xopoujyio XHnry, ycBoeHwe MaTepwaAOB Koropow, xonerca BepwTb, HOMO>xeT mm 
CT aTb HOAHOUeHHblMM CHeuMaAHCTaMH — pa60THMKaMM AeCHOTO M AeCOnapKOBOro X03HM- 
ctba, 3eAeHoro crpoMTenbCTBa m Apyi'HX orpacAefi, CBH3annbix c neCHbiMM m ApyrMMM 
ApeBeCHbIMM HOpOAaMM. COAHAHblH (lIO HbIHeUJHMM BpeMeliaM) TMpaXC B 1000 3K3., HO-BM- 
AMMOMy, H03B0AMT HpMo6peCTM ee MHOTMM 3aMHTepeCOBaHHbIM AHuaM. 

EAMHCTBeHHoe MaAeHbxoe 3aMeHaHHe. CoBpeMeHiiaa noAHrpacfiHHecxaa TexuoAorna 
no3BOAaex 3naHMTeAbHO ynpocTMTb m y6biCTpHTb npouecc iienaTaHHa khmt. Cyaa no 
MAAlOCTpauHaM KAMTH, AAa MX HepBMHHOM penpOAyXHMM 6blAO MCH0Ab30BaH0 CKaHMpOBa- 
HMe opMTMHaAbHbix pMcynKOB. B yxe OTHeHaraunbix 3X3eMiiAapax xhhih pHcynxH no- 
AyHMAMCb HeCKOAbKO Ta>KeAbIMH, ipy 60 BaTbIMM, ACT3AH BO MHOTHX CAynaaX HeaCHbl. 

npe*HMH ciioco6, xoraa b pa6oTy ujah caMM opHrMnaAbi-pHcynxM, H03B0AaA HOAyHaTb 
MAAiocTpauMM AyHUjero KanecTBa. Ho 3to ne BMna aBTopoB khmtm, a, Bepoarao, M3Aep>xxM 
Hamero BpeMeHM m naujMx ycAOBHH. 

Mo>KHO H03ApaBMTb aBTOpOB - H. E. ByAblTMHa M B. T. HpMMUIXO C M3AaHHeM 3TOH 

onenb ueHHOH pa6oTbi. 
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O riflTOH BCEPOCCHHCKOH KOHOEPEHUHH no BOflHblM 
PACTEHHflM «rHJJPOBOTAHHKA-2000» (OKTHEPb 2000 r., noc. BOPOK) 

I.M.RASPOPOV, I. S. TRIFONOVA. ON THE FIFTH ALL-RUSSIA CONFERENCE OF THE AQUATIC 
PLANTS «HYDROBOTANY-2000» (OCTOBER 2000, BOROK) 

«rMflpo6oTaHMKa-2000» — rioA tokmm HB3BBHMCM b hoc. BopoK Ha 6a3e HucTMTyTa 
6HOJiorHH BnyrpeHHHx boa hm. H. fl. nanaiiHiia (HBBB) PAH iipoinjia b OKTn6pe 2000 r. 
PlaTaa BcepoccwHCKaa KoncfiepeHHHa no boahhm pacTeHwaM. CneuHanHCTaMH, H3yHaio- 
mwMH Bbicuiyio h HH3iHyio BOAnyio pacTHTeAbHOCTb 6buio 3aaBAeHO 6oAee 200 aokabaob, 
Te3HCbi KOTopbix 6buiH ony6jiHKOBaHbi k nanany pa6oTbi KoncfjepeHHHH. B pa6oTe npHHa- 
ah ynaCTwe okoao 100 nejiOBeK H3 50 ynpoKAeiiMH Pocchh, a Taioxe BeAopyccwH, ykpaHHbi 
H 3CT0HHH. Ha OTKpbITHH KOIICfjepeHHHH C npHBeTCTBeHHbIM CAOBOM K ynaCTHHKaM 
o6paTHJica AwpeKTop HiiCTHTyra a- 6. h. C. H. TeHRaA. npwcyTCTByiomHe hohthah naMaTb 
yuieAUJHx ot Hac KOAAer 3a BpeMa, iipouieAtuee c MOMeiiTa npoBeAeiiwa npeAbiAymeii 
KOH(|)epeHLIHH. 

Pa6oTa koh cfiepen hmm cocToaAa H3 iuienapHbix h ceKuHOHHbix 3aceAaHHii. CeKUHH 
«BbicuiHe pacreHHa h MaKpoBOAopocAH» h «HH3iuHe pacTeiiHa» pa6oTajiw napanAeAbiio. 
Ha nAeiiapiibix 3aceAaHwax 6 hah 3acAymaHbi h o6cy>KAeHbi CAeAyromwe AOKAaAbi: 

A. H. Ky3bMHHeB «rHApo6oTaiiHKa b cwcTeMe nayK o pacTMTejibHOM noKpoBe», B. I\ llan- 
neiiKOB «flMiiaMMKa rMApo6oTaiiM L iecKMx MccJieAOBaiiMH b Pocchh», H. M. Pacnonoa 
«HnAHKauMOHHbie B03MO>KHOCTH MaKpOCf)HTOB», A. B. IIJepSaKOB «nOAXOAbI K aHanH3y 
perwoHanbiibix cjinop boaocmob», B. I\ JJeBHTKHH, H. B. MnTponoAbCKaa «BcTpenae- 
MOCTb bhaob h OHOAorwHecicoe pa3noo6pa3we ajibroueH030B», JI. I\ KopneBa «®AopHC- 
THnecKoe h ueHOTHnecKoe pa3HOo6pa3we iiAaHKTOiia Bojdkckhx BOAOxpaiiHAHm», 

B. H. KocTaeB «CHiie3eAeHbie boaopocah b CHCTeMe BaKTepwajibHoro h BoTanwHecKoro 
KOAeKCOB HOMeHKAaTypbi opraiiH3MOB», JI. A. CupeiiKO «OjiyopecueiiTiibiH aHaJiH3 
B OIieilKe pa3BHTHH H CfjyilKHHOHaAbHOH aKTHBHOCTH BOAOpOCAeH B BOAHbIX 3KOCHCTeMaX» 
(aokji3a 6bui 3aHHTaH A. B. KypenuieBHH) h H. C. TpntJioHOBa «OueiiKa cocToaiiwa 
upHTOKOB JIaAO>KCKoro 03epa no cf)HTonnaHKTOHy». 

Bcero cocToaAOCb 46 aokabaob h npeACTaBJieno 42 CTeHAOBbix coo6meHHa. B iihx 
06cy>KAaJIHCb BOIipOCbl (flAOpHCTHKH, HeilOAOrHH, 6HOAOIHH, Cf)H3HOAOrHH H BKOAOrHH 
MaccoBbix bhaob h cjiopM BOAOpocAeii h BbicuiHx BOAHbix paCTeHHH, hx reorpacfiHHecKoe 
pacnpocTpaiieiiHe. Shah paccMOTpeHbi npoOjieMiibie Bonpocu H3yHeiiHa 6Hopa3iioo6pa- 
3wa, ({jopMHpoBanHa anbro- h 4>HT0HeH030B b iieiiapyuieHiibix, a Tao<e iiaxoAamHXca noA 
HiiTeHCHBHbiM aiiTpoiioreiiHbiM B03AeiicTBHeM sKOCHCTeMax MaAbix h KpynHbix peK, 03ep 
h BOAOxpaiiHJiHm. noAaBAaiomee 6oAbuiHiiCTBO AOKAaAOB h creiiAOBbix coo6meiiHH 
Bbi3Bano 6oAbuiOH HHTepec h conpoBo>KAajiocb MiioroHHCJieiinbiMH BonpocaMH h o>khb- 
nemibiM o6cyx<AeHHeM. Ch-paniio OTMeTHTb, nro b KoncfjepeimHH ynacTBOBaAO GoAbiuoe 
hhcao MOJiOAbix KBaAH(|)HHHpoBaHHbix yneiibix, iipHHHMaBiiiHx aKTHBiioe ynacTHe B AHC- 
Kyccwax no aokababm. 

npHCyTCTBOBaBiiine c yAOBAeTBOpeiiweM OTMeTHAH, hto 3a naTHjieTHe, npouieAUjee 
Hocne MeTBepTOH KoncfjepeHHHM no boahhm pacreiiHaM 6 wa BbinoAHen 6oAbinoH o6T>eM 
rHApo6oTaHHHecKHX pa6oT, OTpax<eHHbix b MOHorpacfiHax, CTaTbax h AHCcepTauwax. 
3HaHHTeAbIIbIH BKA3A B 3TH HCCAeAOBailHa BHeCAH COTpyAHHKH Hll-Ta GHOAOrHH BIiyrpeH- 
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hhx boa mm. H. A. XlanaHMHa PAH, Hn-ra 03epoBeAeiiMa PAH, Mockobckoto, Hpxyrcxo- 
ro, Hw>KeropoflCKoro yH-TOB h paaa apyrwx HaynHbix opraHH3auMH. B CBoefi pe30AiouMM 
ynacruMKH xoncfiepeiuiMM HaMerMAM axryaAbiibie npo6jreMbi rMnpoOoTaHMXM, Ha xoropbix 
cjieayeT cocpeAOTOHMTb BiiHMaiiMe. K hhm npoxae Bcero othochtch: pacmMpeHHe h 
ymy6jieHMe pa6or no CMcreMarMxe, 6MOJiorMM h 3xoao™m, pa3pa6oTKH cmctcmh *M3HeH- 
Hbix cfjopM BOjunbix pacTenMH c npHBjieHeHweM Beflymwx ciieuHajiMCTOB-6MOMop4)OjioroB; 
Heo6xoAMMOCTb BbipaGoTKM eflMHoii tomkm 3peHMa b HOMeuxAarype BOflopocneii h ny6AH- 
KauMM HHcfjopMauHOHHbix MarepHajiOB no H3MeHenHio HOMeHKJiaTypbi BOflopocneH; pa3pa- 
6oTKa HOBblX MeTOAOB H nOAXOAOB K M3yHeHMI0 nAaHKTOHHblX H 6eHT0CHblX anbr0ueH030B 
m coo6mecTB MaxpocfjMTOB b BOAoeMax pa3AMmibix thiiob h b pa3Hbix npMpoAHbix 30Hax; 
C03Aanwe hobux coBpeMeHiibix h nepeH3AaHHe cymecrByiomHX MeTOAMHecxHX hoco6mm 
no MCCAeAOBaHMio BOAopocneii h BbicujMx pacreiiMM b BOAoeMax b 3xcnepHMeHraAbHbix 
ycAOBHax; pa3pa6oTKa MOAeAeii pa3BMTMa boahmx neno30B ecTecrBeHUbix, MCxyccrBeHHbix 
H TeXHOreHHO-TpaHCCfjOpMHpOBaHHbIX BOAOeMOB B 3aBHCHM0CTH OT B03AeMCTBMa MpM- 
poAHbix m anTponorennbix cfjaxTopoB; co3Aanwe «npoApoMyca» iMApocfjMAbiioM pacTHrenb- 
hocth Poccmh, BbiaBAeHMe 3aKOHOMepnoCTeH reorpac})MHecxoro pacnpocrpaneHMa h bxo- 
AOi'MMecKOM npHyponeimocTM CMiiraxconoB h hx poAM b crpyxrype rMApo4)MAbHoro 
KOMnoneHTa pacTMTeAbnoro noKpoBa. 

YHMTbiBaB 6oAbinoM Teopcm nee km h MHTepec m Bax<neHiiiee xo3aHCTBeiiHoe 3iianeHMe 
nponecca A03BTpoc|)Mpo bahaa (pa36ajianCMpoBanMa), OTMenaeMoro b paAe GacceiiHOB 
Kpynnbix pex (Boatm, XOieiipa, flpHnaTM m, bo3mo>kho, Hynaa) m norepH ycTOMMMBOCTM 
BOAHblX 3X0CMCTCM, MTO MpoaBAaeTCa, B MaCTHOCTM, B LUMpOKOM MHBa3MM BMAOB BCeJieHLieB, 
ynaCTHMKM xoiicfjepeimMM nocHMrajiM nejiecoo6pa3HbiM pa3pa6oraTb comacoBanHyio m«x- 
AynapOAHyio nporpaMMy MOHMTopMiira npoMCXOAamMx M3MeneiiMM sxochctcm boaocmob. 

ynacTHMKM KOH(|)epeHuMM peKOMeiiAOBaAM cneuManMcraM nanpaBAaTb b JIa6opaTopMio 
BbicineM boamom paCTMTeAbnocTM HH-Ta 6 moa. BHyrp. boa rep6apHbiM MaTepMan h 
perHonajibiibie chmckm paCTeHMH, a rax>xe -— opMrMnajibi m ottmckm cbomx ny6AHxauHH 
mam Mnc|)opMauMio o hmx AA» npoAOA>xenMa pa6oTbi naA 6M6AMorpa4)MeM. 

Ebuio peineHO OHepeAnyio IIIecTyio BcepoccHiicxyio xoHcjDepeiiuMio no boahmm 
pacreHMaM cnoBa npoBecTM b noc. Eopox b 2004 r. 

YHaCTHHXM xoHc{)epeHUMH Bbipa>xaioT 6Aar0AapH0CTb pyxoBOACTBy m coTpyAHMxaM 
JIa6oparopMH BbicineM boahom pacTMreAbiioCTM m Aa6oparopMM aAbroAOi'MM HH-Ta 6 moa. 
BHyTp. boa mm. H. XI. nanaHMHa 3a xopomyio noAroTOBxy m npoBeAeHMe xoiicfiepeHUMM. 
Ohm OAaroAapaT rax>xe Poccmmcxmm 4>oha cfjyiiAaMenTaAbiibix MCCAeAOBaHHH 3a c|)MHaH- 
coByio noAaepjxxy, xoropaa Aajia B03M0>KH0CTb ycneunio npoBecTM cfiopyM rMApo6oraHM- 

XOB. 

© M. M. Pacnonoe, M. C. Tpufionoea 

HHCTHTyr 0 'jcpoBeaenna PAH nojiyMeHO 17 I 2001 
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YflK 002.704.31 :006.3/47 + 57/58/470.41/ 


© E. JI. JIioSapcKHH 

B TATAPCTAHCKOM (KA3AHCKOM) OTJJEJIEHHH PEO 

E. L. LYUBARSKY. IN THE TATARSTAN (KAZAN) DEPARTMENT OF RBO 

TaTapCTancKoe OTflejieHwe PEO h Kacjieapa 6oTaiiHKH Ka3aHCKoro rocynapcTBemioro 
yHHBepcwTeTa 27—29 noa6pa 2000 r. npoBenw b Ka3aim nayHHyio KOH^epeimHio, riocBa- 
meHHyio 100-jieTHio co ana poxmeiiHa 3acjiy>KeHnoro aeaTejia HayKH TaTapcKon ACCP, 
AOKTopa OHOJiorHHecKHX HayK, npocfjeccopa MwxaHjia BacwjibeBHHa MapKOBa, mhoto aeT 
pyKOBOflHBHJero KacfjeapoH GoTaiiHKH Ka3aHCKoro yHHBepcwTeTa h B03rnaBJiaBiuero Ka- 
3ancKyio reo6oTanHHecKyio uiKOJiy, Ka3aHCKoe OTfleiieiiwe BEO, rioaeTHoro HJiena BEO. 

27 noa6pa nocae npwBeTCTBeHHoro cjiOBa aeKaHa OHOJioro-noHBeHHoro cfjaKyjibTeTa 
npocf). A. H. roJiy6eBa 6buio 3acjiyuiaHo 3 flOKJiaaa. Plpocf). E. JI. JIioSapcKHH (Ka3ancKHii 
roc. yH-T) b aoKJiajie «M. B. MapKOB — floCToiuibiH npeflCTaBHTexib Ka3aiicKoK reo6oTa- 
HHHecKoii HJKOJibi» oxapaKTepH30Ban pojib M. B. b pa3BHTHH TpaflHuHH Ka3ancKofl 
reo6oTaiiHHecKOH idkojih, ero 6ojibuioH BKJiaa b CTanoBjieHHe hobmx nayniibix HanpaBjie- 
hhh b reo6oTaHHKe, aocTMacenMa b pa3pa6oTKe Teopaw reo6oTanHKH h hobbix mctoaob 
HCCjieflOBaHwa. npocf). B. B. TyraHaea (YaMypTCKHH roc. yn-T) b flOKJiaae «M. B. MapKOB 
h H3yHeHwe pacTHTejibnocTH Bojix<CKO-KaMCKoro perHOiia» npoaHajiH3HpoBan pe3yjibTaTbi 
3KcneflHuHOHHbix HCCJieflOBaHHii jiecHofl, jiyroBoii h iiojicboh pacTHTejibnocTH TaTapCTana 
h npwjieraiomHX k HeMy TeppHTopwii, npoBeflemibix non pyKOBOflCTBOM M. B. jjoKrop 
6hoji. HayK B. H. BacnneaHH (EoTaiiMHecKHii hh-t hm. B. JI. KoMapoBa PAH, C.-PleTep- 
6ypr) caejian aoicnafl «Bo3moxchocth flpo6noro aeneHMa pacTHTejibnocTH no cjniopHCTH- 
necKOMy cocTaBy», b kotopom no3iiaKOMHji ayaHTopwio co cbohmh TeopeTHHecKHMH 
npeflCTaBjienHaMH h mcto^h aec khmh npncMaMH b o6jiacTH KJiaccHc})HKauHH pacTHTexib- 
iibix coo6mecTB. 

Bo BTopoK nojioBHiie ana b My3ee hctophh Ka3ancKoro yn-Ta cocToanocb Topx<ecT- 
BeHHOe OTKpblTHe BblCTBBKH «M. B. MapKOB. K CTOJieTHIO CO flua pO>KfleHHa», a TaKTKe 
Benep BOCiiOMHHaHHH, Ha kotopom copaTHHKH h yneiiMKH M. B. BbiCTyriHjm c TenjibiMH 
BOCHOMHUaHHaMH o IieM. 

28 Hoa6pa KoncjiepeimMa iipoflOJLKMJia cboio pa6oTy. Eluim 3acjiymanbi cjieayiomHe 
jioicnaflbi: C. H. 3apy6HH (TioMeHCKHii roc. yn-T) «3aKOH nepBoro b opraiiH3auHH npoay- 
ueHTOB 3Ko;iorHHecKHX cwcTeM», T. B. Porosa (Ka3ancKHH roc. yn-T) «JIaHflina4)TH0-3K0- 
jiorwHecKHe 3aKOHOMepnocTH npocTpancTBeimoH CTpyKTypbi 4>HTOpa3iioo6pa3Ha», 
T. A. Tepexmia (EapHayjibCKHH roc. yn-T) «®jiopHCTHHecKHe ocoOeinioCTH h CTpyKTypa 
aipoc{)HTOLieH030B lora 3anafliioH Ch6hph», K. B. KpacHoSaesa (TaTapcxaa jiecHaa 
onbiTHaa CTaHuwa, Ka3aHb) «MHKpoueHOTHHecKaa CTpyKTypa jiecubix cf)HT0ueH030B KaK 
ocHOBa BeaeHHa xo3aiicTBa b jiecax TaTapcTana», M. Bht. MapKOB (TBepcKoii roc. yH-T) 
«reHOTHHHHecKoe pa3iioo6pa3He b cy6rionyjiauHax ceMaH b 6aiiKax ceMaH b noHBe», 
B. B. AjieKcaiiapoB (HHCTHTyr 6 hojiothh iotkiimx Mopeii HAH YKpaHHbi, CeBacronojib) 
«Hcnojib30BaHHe mctoaob ueHonoiiynauHOHiioro aHanH3a ana H3yHenHa MaccoBbix bhaob 
M opcKwx TpaB HepHoro Mopa», B. T. nanneiiKOB (HiicraTyT 6 hojio™h BHyTpeiuiHX boa, 
Eopox) «BoflHaa cfxnopa h pacTHTejibiiocTb noBon>Kba». OflHOBpeMenno fleMOHCTpwpoBa- 
jiwcb CTeiiflOBbie AOKJiaflbi. 
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29 Hoa6pa ana ynacTtiMKOB KOHtfiepeiiLtHH cocroaaacb 3KCKypcwa b Boa>KCKO-KaMCKHH 
3anoBeflHHK h b Pancj)CKHH EoropoaHWCHii MOtiacTbipb. 

Ha KOHcfjepeHuHH BCTpemnwcb MHoroHMcaenubie copaTHHKM h yneHHKH M. B. Map- 
KOBa. Muoro ao6pt>ix m Tenjibix cjiob 6bijro CKa3aHO o hcm xax o 6ojibiuoM yneiiOM, 
neaarore h Heacmetce. 

K 100-jieTMK) co ana poKaetiwa M. B. MapKOBa b «EoTannHecKOM >Kypnane» (flo6pe- 
uOBa h ap., 2000) ony6jiMKOBana naMarHaa craTba, a b Ka3anw Bbituaa Knwra M36panHbix 
TpyaoB M. B. MapKOBa (2000). 


CnHCOK JIHTEPATyPbl 

Mo6pei(oea T. H., Kajantfeea A. C.,Jho6apcKuu E. JI., Tyeanaee B. B. Mnxan.ri Bacn.ibCBHH Map- 
kob (1900—1981). K 100-aeTHio co ana po^aeima // Bot. acypn. 2000. T. 85. Ns 11. C. 143—145. 
Mapme M. B. M36paHHbie Tpyaw. Ka3aHb, 2000. 458 c. 
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